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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To make the device small in size by 
matching a change amount of a face of a cam changing 
an optical path with a change amount of a turning 
operation correction cam face in the vertical/horizontal 
operation so as to arrange a vertical drive means and a 
horizontal drive means in the same direction. 
CONSTITUTION: A parallel flat glass plate 11 is 
supported turnably with a shaft A perpendicular to an 
image pickup element and a shaft B horizontal to the 
element. Then the glass plate 1 1 is driven around the 
shafts A, B in the horizontal/vertical direction with a 
single stepping motor 32. In order to convert the torque 
of the motor 32 into the turning operation of the glass 
plate in the horizontal/vertical direction, an X direction 

cam 33 whose face is formed with 4-stages of cam lift and a Y direction cam 27 whose face is 
formed with 7-stages of cam lift. Then a system control circuit controls tone motor 32 to turn 
the glass plate 1 1 by a prescribed amount around the shafts A, B in response to vertical and 
horizontal picture elements of the image pickup element to change an incident optical path 
thereby increasing optical image information. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] An image pick-up means to change into an electrical signal the optical image by which 
incidence was carried out through the lens group and said lens group for carrying out image formation of 
the optical image, The light transmission plate held pivotable on the shaft [ pivotable on a shaft parallel 
to the perpendicular direction of said image pick-up means on an optical-axis principal plane and ] 
parallel to the horizontal direction of said image pick-up means, The single driving source for rotating 
said light transmission plate around said each shaft, and the drive means of communication which 
changes the driving force of this driving source into the actuation rotated around said each shaft of said 
light transmission plate, Image pick-up equipment characterized by having the control means to which 
control said driving source, change the optical path which therefore carries out incidence to carrying out 
specified quantity rotation of said light transmission plate about said each shaft according to the 
perpendicular and the number of level pixels of said image pick-up means at said image pick-up means, 
and optical image information is made to increase. 

[Claim 2] It is image pick-up equipment which has the cam by which said drive means of 
communication was connected with said driving source in claim 1 , and is characterized for said light 
transmission plate by the perpendicular direction and constituting so that said perpendicular direction 
and the effect of operation of mutual which can be set horizontally may be amended while driving 
gradually horizontally by this cam. 

[Claim 3] It is image pick-up equipment which has the optical low pass filter which restricts the spatial 
frequency of the optical image information which carries out incidence in said image sensor at said a 
part of lens group to which image formation of the optical image is carried out in claim 1 , and is 
characterized by holding said optical low pass filter pivotable centering on an abbreviation photography 
optical axis. 

[Claim 4] Image pick-up equipment characterized by therefore changing the cut-off frequency 
characteristics as a low pass filter to rotating said optical low pass filter in claim 3. 
[Claim 5] An image pick-up means to change into an electrical signal the optical image by which 
incidence was carried out through the lens group and said lens group for carrying out image formation of 
the optical image, On a shaft perpendicularly parallel on an optical-axis principal plane, it is allotted 
pivotable on a pivotable and horizontally parallel shaft, and the image formation location on the image 
pick-up side of said image pick-up means of said optical image Horizontal and the displacement means 
made to carry out a variation rate perpendicularly, The single driving source for driving said 
displacement means, and the drive means of communication which changes the driving force of this 
driving source into the migration rotated around said each shaft of said displacement means, Image pick- 
up equipment characterized by having the control means to which control said driving source, change 
the optical path which therefore carries out incidence to carrying out specified quantity rotation of said 
displacement means about said each shaft according to the perpendicular and the number of level pixels 
of said image pick-up means at said image pick-up means, and optical image information is made to 
increase. 
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[Claim 6] In claim 5, said displacement means has horizontal and the light transmission plate displaced 
perpendicularly for the incidence location of said optical image to said image pick-up means. While said 
drive means of communication has the cam which changes said light transmission plate in the direction 
rotated around said each shaft and drives said light transmission plate gradually to a perpendicular 
direction and a horizontal direction by this cam Image pick-up equipment characterized by constituting 
so that said perpendicular direction and the effect of operation of mutual which can be set horizontally 
may be amended. 

[Claim 7] It is image pick-up equipment which sets and is characterized by the variation of a 
perpendicular direction and the cam side where it moves horizontally, respectively, and the variation of 
said cam of the cam side which amends a perpendicular and the mutual rotation actuation at the time of 
level actuation corresponding said light transmission plate claim 6. 

[Claim 8] it be image pick-up equipment characterize by to be constitute so that cut-off frequency 
characteristics may therefore be change to have the optical low pass filter which restrict the spatial 
frequency of the optical image information which carry out incidence for said image pick-up means , 
and said optical low pass filter be hold pivotable centering on an abbreviation photography optical axis 
at a part of said lens group to which image formation of the optical image be carry out in claim 5 , and 
rotate said optical low pass filter . 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the picture input device for computers which therefore 
acquires the video signal of high resolution and is suitable to perform pixel ****** a b out a picture input 
device especially using parallel monotonous glass. 
[0002] 

[Description of the Prior Art] The system which the video camera is widely used as a picture input 
device for computers in recent years, and especially combined the video camera, the computer, etc. (for 
example, a personal computer and a workstation) is DTP (Desktop publishing). It is used as a **, and 
the electronic mail and the object for video conference systems of an image. 

[0003] Also in this, a picture input device becomes recent years, the thing of high resolution which was 
conscious of especially HDTV (High-definition television) is developed, using them, edit of an 
alphabetic character and an image is performed and an informational exchange has come to be 
performed by the high-definition image. 

[0004] In order to obtain high resolution as a picture input device which can respond to such a system, 
the image sensor of the number of high pixels becomes indispensable. 

[0005] However, it has been the failure that it is serious in order to spread as a general public welfare 
device since an image sensor is very expensive although it is difficult for the 250,000 to about 400,000 
pixels thing of the video camera of present many to be the mainstream (a part those with 580,000 pixel) 
as the number of the pixels of an image sensor, and to obtain a high-definition image, and it cannot 
respond to HDTV and the video camera of high resolution is also commercialized by the part as a 
special application. 

[0006] However, recent years come, the system which therefore attains high resolution to make the 
optical image information which is made to carry out the variation rate of a part of image sensor or lens 
system, shifts an optical path using an about 400,000-pixel image sensor, and carries out incidence to an 
image sensor increase is commercialized, the image input device which can therefore respond to HDTV 
at this also becomes a low price, and it is coming for the first time. 

[0007] ****** et al. for whom this system used the so-called parallel monotonous glass ~ it depends on 
carrying out - substantial - high resolution — it is-izing and that outline is briefly explained using 
drawing 14 . 

[0008] An image sensor for a lens group for 201 to lead the optical image from a photographic subject to 
an image sensor 202 in drawing 14 and 202 to change an optical image into an electrical signal, the 
parallel monotonous glass maintenance frame in which, as for 203, the rotation shafts 205 and 206 
which serve as the rotation supporting point to horizontal both ends were formed, 204 is parallel 
monotonous glass fixed to the center section of said parallel monotonous glass maintenance frame 203. 
Said parallel monotonous glass maintenance frame 203 sets the rotation shafts 205 and 206 as a rotation 
core by the driving source which is not illustrated. If a rotation drive is carried out, the parallel 
monotonous glass 1 arranged in the center section of said parallel monotonous glass maintenance frame 
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203 can rotate with the actuation, and the beam of light by which incidence (the direction of a in 
drawing) was carried out can be shifted perpendicularly. 

[0009] Moreover, the parallel monotonous glass maintenance frame in which it is constituted 
horizontally similarly and the rotation shafts 209 and 210 with which 207 becomes the rotation 
supporting point to perpendicular direction both ends were formed, 208 is parallel monotonous glass 2 
fixed to the center section of said parallel monotonous glass maintenance frame 2. Said parallel 
monotonous glass maintenance frame 2 sets the rotation shafts 209 and 210 as a rotation core by the 
driving source which is not illustrated. If a rotation drive is carried out, the parallel monotonous glass 2 
arranged in the center section of said parallel monotonous glass maintenance frame 2 can rotate with the 
actuation, and the beam of light by which incidence (the direction of b in drawing) was carried out can 
be shifted horizontally. 

[0010] Moreover, 211 is an optical low pass filter to which the frequency characteristics of optical 
image information are changed using the birefringence of Xtal. Generally consist of Xtal of at least two 
sheets, and it is arranged in the front face of said image sensor 202 at the appearance to which one sheet 
changes horizontally and one more sheet changes a vertical frequency. Furthermore, therefore, the 
separation width of face of an ordinary ray and an extraordinary ray by this birefringence is suitably set 
to the number of pixels of said image sensor 202 and the pixel array, the digital disposal circuit, etc. 
[001 1] Next, the structure which shifts an optical path with parallel monotonous glass is explained using 
drawing 1 5 (a) and 15 (b). 

[0012] Drawing 15 (a) is a state diagram with which parallel monotonous glass is located in parallel 
(inside of the same flat surface) to an optical-axis principal plane, and parallel monotonous glass of 
drawing 15 (b) is the state diagram carried out include-angle theta displacement from the condition of 
drawing 15 (a). 

[0013] It is the parallel monotonous glass with which 221 has thickness d in the direction of an optical 
axis in drawing 15 (a) and (b), the incident light which carries out incidence of 222 to said parallel 
monotonous glass 221, and the outgoing radiation light which carries out outgoing radiation of 223 from 
said parallel monotonous glass 221, and, generally the amount delta of gaps of an optical path with 
parallel monotonous glass can be expressed with a degree type. 

[0014] delta={l-(l-/N) -(COSphi/COSphi')} - d-SINphiN : Refractive index phi of parallel monotonous 
glass : Angle which incident light and a field normal make (incident angle) 

the angle which incident light and a field normal make inside phi':parallel monotonous glass - here, 
since the incident angle phi can consider as COS phi**COS phi'SIN phi**phi when very small, it can be 
expressed with an easy approximate expression like a degree type. 

[0015] delta= (1-1/N) and d-phi [0016] Therefore, when the amount of gaps of an optical path [ in / for 
the amount of gaps of the optical path in drawing 15 (a) / delta=delta 1 and drawing 15 (b) ] is made into 
delta=delta 2, there is relation of deltal= (1-1/N), d-phi ldelta2= (1-1/N), and d-phi 2phi2=phil+theta. 
When parallel monotonous glass does theta inclination of from the condition of drawing 15 (a), optical- 
path variation deltas of the { drawing 15 (b) condition} is delta s=delta 2-deltal=(i-l/N) -d- (phi2-phil). 

= It becomes 1-1/N and d-theta. 

[0017] Next, the pixel array and the example of opening of an image sensor 202 are shown in drawing 
16 , and it explains briefly. 

[0018] In drawing 16 (a), H shows the direction of a horizontal scanning and V shows the direction of a 
vertical scanning. Yellow color filter Y and magenta color filter M are arranged by turns at intervals of 
[ ph ] the pixel of the direction of a horizontal scanning at two adjoining one side of level Rhine, and, 
similarly cyanogen color filter C and Green color filter G is arranged by turns at intervals of the pixel of 
ph at the lower part. Moreover, in the direction of a vertical scanning, it is too arranged by turns at 
intervals of the pixel of pv. 

[0019] If thickness d of parallel monotonous glass is set up so that the amount of gaps of the optical path 
may be set to 1/2 pixel, i.e., (1/2), -ph, and (1/2) -pv when doing the include-angle theta inclination of 
the parallel monotonous glass mentioned above here As shown in drawing 16 (b), one 16 times the 
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amount of image information of this can be obtained by the matrix of four horizontal directions and four 
perpendicular directions, and high resolution-ization can be attained using the conventional image 
sensor. 

[0020] Next, the configuration which drives parallel monotonous glass is explained using drawing 14 
and drawing 17 . Each drawing is the thing which enabled it to perform actuation from which carry out 
[ horizontal ****** ^ ca rry out [ perpendicular direction ****** ]toa mechanical component as a 
fundamental configuration, separate a mechanical component completely, consist of parallel 
monotonous glass of two sheets, and each became independent of, and is a very easy configuration. 
[0021] However, since the parallel monotonous glass of two sheets which became independent with the 
above-mentioned configuration was located in a line in the direction of an optical axis, since the 
thickness in the direction of an optical axis increased, lens length became long, and there was a case 
where it was difficult for the distance from the lens back end section to an image sensor, i.e., a back 
focus, to become long, and to obtain a desired optical property. 

[0022] Furthermore, straight-part article mark ~ there is the need of forming parallel monotonous glass 
independently in a horizontal direction and a perpendicular direction ~ also increased, and it had the 
trouble that cost also became high. 

[0023] Moreover, parallel monotonous glass is level and the schematic diagram showing the vertical- 
drive section of the parallel monotonous glass which consists of one sheet, and drawing 17 looks at an 
optical-axis principal plane top from a lens side. The frame on which 23 1 holds parallel monotonous 
glass and 232 holds parallel monotonous glass 231 in this drawing, The revolving shaft for supporting 
free [ rotation ] to A shaft orientations, i.e., a perpendicular direction, to the frame 237 which 233 and 
234 are prepared in the horizontal both ends of a frame 232, and mentions a frame 232 later, 235 is the 
cam pin prepared in the lower part edge of a frame 232, and is a thing for the part to rotate an A-axis for 
a frame 232 as the center of rotation in contact with the cam side of a cam 236. 

[0024] Moreover, therefore, it rotates to a stepping motor 247, and a cam 236 is a cam of the shape of an 
abbreviation spiral from which a radius changes according to the angle of rotation, and by therefore 
moving a cam pin 235 up and down to the rotation, it operates so that a frame 237 may be rotated 
focusing on an A-axis. 

[0025] Drawing 18 looks at a cam 236 from the transverse-plane side of the revolving shaft of a stepping 
motor 247, as shown in drawing, eccentricity of the cam is carried out for every predetermined include 
angle, and if a stepping motor rotates, it is constituted so that the cam pin 235 by which the pressure 
welding was carried out to the periphery of a cam may displace to the perpendicular direction in 
drawing. 

[0026] 237 is the frame which supports a frame 232 free [ rotation ] focusing on an A-axis through 
revolving shafts 233 and 234, the character type configuration of abbreviation RO is carried out, and the 
bearings 238 and 239 which carry out rotation engagement with the revolving shafts 233 and 234 
prepared in the frame 232 are formed in the horizontal both ends of the centrum. 
[0027] And therefore, B shaft is made the bearings 243 and 244 (located in the cam-pin 235 bottom in 
this drawing) which revolving shafts 241 and 242 (it is not visible in this drawing since it is located in 
the cam-pin 235 bottom) are formed in the perpendicular direction both ends of the frame 237 periphery 
section, and were formed in the perpendicular direction both ends of a pedestal 250 to a pedestal 250 
focusing on rotation, and it is held horizontally free [ rotation ]. 

[0028] 240 is the cam pin prepared in the end of a frame 237, and is a thing for being allotted by the 
relation in which the part contacts the cam side of a cam 249, and rotating B shaft for a frame 237 as the 
center of rotation. 

[0029] Moreover, therefore, it rotates to a stepping motor 248, and a cam 249 is a cam of the shape of an 
abbreviation spiral from which a radius changes according to the angle of rotation, and by therefore 
moving a cam pin 240 up and down to the rotation, it operates [ eccentricity is carried out for every 
predetermined include angle, and ] so that a frame 237 may be rotated centering on B shaft. The 
configuration of this cam is the same as that of the cam 236 shown in above-mentioned drawing 17 , and 
is as the sign in ( ) of drawing 18 showing. 
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[0030] 245 and 246 are the springs for always carrying out the pressure welding of the cam pin 240,235 
prepared in the frame 237,232 to a cam 249,236, respectively. And the stepping motor 247,248 is being 
fixed to the pedestal. 

[0031] In the above-mentioned configuration, if step motors 248 and 247 are made to drive, the cam pin 
240 and cam pin 235 by which the cam 249 and the cam 236 rotated and the pressure welding was 
carried out can move, the variation rate of the parallel monotonous glass 23 1 can be carried out 
perpendicularly minutely horizontally, pixel ****** can be performed, and it becomes possible to 
acquire the same effectiveness as the time of using the image sensor of the number of high pixels 
substantially. 
[0032] 

[Problem(s) to be Solved by the Invention] However, although horizontal actuation and perpendicular 
direction actuation can perform actuation which became independent completely in order that the cam 
pin 235 for performing vertical movement of the revolving shafts 241 and 242 and perpendicularly 
horizontal B shaft is constituted may take the configuration located on the same straight line according 
to the above-mentioned configuration Since it became the arrangement arrangement and a horizontal 
mechanical component and a perpendicular direction mechanical component cross at right angles, 
suitable arrangement of a drive motor was not completed, but the thickness of the lens unit section 
increased, and there was a problem that the body of equipment will be enlarged. 
[0033] And the technical problem of this invention solves such a trouble, it is easy to constitute and it is 
to offer the possible image pick-up equipment of a miniaturization. 
[0034] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, according to 
invention according to claim 1 in this application The lens group for carrying out image formation of the 
optical image (in the example, it is equivalent to the lens group 1), An image pick-up means to change 
into an electrical signal the optical image by which incidence was carried out through said lens group (in 
the example, it is equivalent to an image sensor 2), The light transmission plate held pivotable on the 
shaft [ pivotable on a shaft parallel to the perpendicular direction of said image pick-up means on an 
optical-axis principal plane and ] parallel to the horizontal direction of said image pick-up means (in the 
example, it is equivalent to the parallel monotonous glass mechanical component 3 and parallel 
monotonous glass 4), The single driving source for rotating said light transmission plate around said 
each shaft (in the example, it is equivalent to a stepping motor 32,124), The drive means of 
communication which changes the driving force of this driving source into the actuation rotated around 
said each shaft of said light transmission plate (in the example, it is equivalent to cams 33 and 27,121), 
Control said driving source and the optical path which therefore carries out incidence to carrying out 
specified quantity rotation of said light transmission plate about said each shaft according to the 
perpendicular and the number of level pixels of said image pick-up means at said image pick-up means 
is changed. The configuration equipped with the control means (it is equivalent to the system-control 
circuit COM) to which optical image information is made to increase is used. 

[0035] Moreover, according to invention of this application according to claim 2, in claim 1, said drive 
means of communication has the cam (in the example, it is equivalent to cams 33 and 27,121) connected 
with said driving source, and a perpendicular direction and a configuration which amends said 
perpendicular direction and the effect of operation of mutual which can be set horizontally while driving 
gradually horizontally are used for it for said light transmission plate by this cam. 
[0036] Moreover, according to invention of this application according to claim 3, in claim 1, it has the 
optical low pass filter (in the example, it is equivalent to the optical low pass filter 6) which restricts the 
spatial frequency of the optical image information which carries out incidence to said image sensor in 
said a part of lens group to which image formation of the optical image is carried out, and said optical 
low pass filter uses for it the configuration (in the example, it is equivalent to the optical low pass filter 
rolling-mechanism section 5) currently held pivotable centering on the abbreviation photography optical 
axis. 

[0037] Moreover, according to invention of this application according to claim 4, in claim 3, the 
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configuration (in the example, it is equivalent to change of the property of drawing 5 ) to which the cut- 
off frequency characteristics as a low pass filter are therefore changed is used for rotating said optical 
low pass filter. 

[0038] Moreover, the lens group for carrying out image formation of the optical image according to 
invention of this application according to claim 5 (in the example, it is equivalent to the lens group 1), 
An image pick-up means to change into an electrical signal the optical image by which incidence was 
carried out through said lens group (in the example, it is equivalent to an image sensor 2), It is allotted 
pivotable on a horizontally parallel shaft pivotable on a shaft perpendicularly parallel on an optical-axis 
principal plane and. The image formation location on the image pick-up side of said image pick-up 
means of said optical image Horizontal and the displacement means made to carry out a variation rate 
perpendicularly (in the example, it is equivalent to the parallel monotonous glass mechanical component 
3 and parallel monotonous glass 4), The single driving source for driving said displacement means (in 
the example, it is equivalent to a stepping motor 32,124), The drive means of communication which 
changes the driving force of this driving source into the migration rotated around said each shaft of said 
displacement means (in the example, it is equivalent to cams 33 and 27,121), Control said driving source 
and the optical path which therefore carries out incidence to carrying out specified quantity rotation of 
said displacement means about said each shaft according to the perpendicular and the number of level 
pixels of said image pick-up means at said image pick-up means is changed. The configuration equipped 
with the control means (it is equivalent to the system-control circuit COM) to which optical image 
information is made to increase is used. 

[0039] According to invention of this application according to claim 6, it sets to claim 5. Moreover, said 
displacement means It has horizontal and the light transmission plate (in the example, it is equivalent to 
the parallel monotonous glass mechanical component 3 and parallel monotonous glass 4) displaced 
perpendicularly for the incidence location of said optical image to said image pick-up means. Said drive 
means of communication has the cam (in the example, it is equivalent to cams 33 and 27,121) which 
changes said light transmission plate in the direction rotated around said each shaft. While driving said 
light transmission plate gradually to a perpendicular direction and a horizontal direction by this cam, a 
configuration is used so that said perpendicular direction and the effect of operation of mutual which can 
be set horizontally may be amended. 

[0040] Moreover, according to invention according to claim 7 in this application, it sets claim 6 and 
considers as the thing of a configuration of making in agreement the variation of the cam side which 
amends [ said cam ] the variation of a perpendicular direction and the cam side where it moves 
horizontally, respectively, and the mutual rotation actuation at the time of before [ a perpendicular ] ** 
level actuation for said light transmission plate. 

[0041] Moreover, according to invention according to claim 8 in this application, in claim 5, it has the 
optical low pass filter which restricts the spatial frequency of the optical image information which 
carries out incidence to said image pick-up means to said a part of lens group to which image formation 
of the optical image is carried out, and said optical low pass filter is held pivotable centering on an 
abbreviation photography optical axis, and a configuration to which cut-off frequency characteristics are 
therefore changed is used for rotate said optical low pass filter. 
[0042] 

[Function] According to invention of this application according to claim 1, the horizontal mechanical 
component and perpendicular direction mechanical component of a light transmission plate can be 
arranged in the same direction, and the miniaturization of equipment can be attained. Moreover, low 
cost-ization by the miniaturization of the equipment which arranges a driving source appropriately 
according to the configuration of a camera case, and contains a lens unit, improvement in assembly- 
operation nature, and reduction of components mark is attained. 

[0043] Moreover, according to invention of this application according to claim 2, horizontal and the 
driving means in a perpendicular direction can be communalized, and arrangement of the cam as the 
drive means of communication can be set up freely, and one place can be made to carry out intensive 
arrangement by making in agreement the variation of a cam side to which the optical path of said cam is 
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changed, and the variation of the cam side which amends a perpendicular and the mutual rotation 
actuation at the time of level actuation. 

[0044] moreover ~ according to invention given in claims 3 and 4 of this application ~ said light 
transmission ~ ****** et al. by monotonous migration — the cut off frequency according to a raise in a 
pixel depended for carrying out can be set up accommodative. 

[0045] According to invention of this application according to claim 5, the horizontal mechanical 
component and perpendicular direction mechanical component of a cam can be arranged in the same 
direction, a driving source can be communalized, and the miniaturization of the equipment containing a 
lens unit can be attained. Moreover, according to the configuration of a camera case, a driving source is 
arranged appropriately, and low cost-ization by the miniaturization of a lens unit, improvement in 
assembly-operation nature, and reduction of components mark is attained. 

[0046] Since according to invention of this application according to claim 6 the location gap which 
produces a light transmission plate influenced by [ of mutual ] a horizontal and vertical drive can be 
amended while communalization of the driving source for driving perpendicularly, respectively is 
horizontally attained in a light transmission plate, respectively horizontal and the degree of freedom of 
arrangement of each drive transfer device driven perpendicularly can be extended, and intensive 
arrangement of the light transmission plate can be carried out at one place. Therefore, the 
miniaturization of equipment is attained at this. 

[0047] Moreover, by setting claim 6, by using the configuration the variation of a perpendicular 
direction and the cam side where it moves horizontally, respectively, and whose variation of the cam 
side which amends a perpendicular and the mutual rotation actuation at the time of level actuation 
corresponded said light transmission plate, said cam can simplify a drive transfer device and, according 
to invention according to claim 7 in this application, can communalize a driving means. 
[0048] moreover -- according to invention of this application according to claim 8 -- said light 
transmission ~ ****** et al. by monotonous migration -- the cut off frequency according to a raise in a 
pixel depended for carrying out can be set up accommodative. 
[0049] 

[Example] Hereafter, the example of the image pick-up equipment of this invention is explained 
according to a drawing. Drawing 1 is the block diagram showing the outline configuration of the image 
pick-up equipment of this example. 

[0050] Image sensors, such as CCD which carries out photo electric conversion of the optical image 
from the photographic subject with which 1 was made into the lens group and image formation of 2 was 
therefore carried out to the lens group 1 in drawing 1 , and outputs an image pick-up signal, The parallel 
monotonous glass mechanical component which 3 is allotted on the optical axis between the lens group 
1 and an image sensor 2, and has a rotatable parallel monotonous glass maintenance frame to a 
perpendicular direction (the direction of a in drawing), and a horizontal direction (the direction of b in 
drawing), 4 is parallel monotonous glass fixed to the center section of said parallel monotonous glass 
maintenance frame. And by rotating this parallel monotonous glass maintenance frame in the inside a of 
drawing, and the direction of b, the optical image which carries out incidence to an image sensor 2 is 
shifted on the image pick-up side of an image sensor, and it is constituted so that pixel ****** mav b e 
performed. 

[0051] 5 [ moreover, ] ~ the optical low pass filter rolling-mechanism section ~ it is ~ a center section - 
- the optical low pass filter 6 ~ a core [ optical axis ] ~ the range of a predetermined include angle - 
being pivotable (the direction of c in drawing) ~ it is held. 

[0052] Moreover, the pre amplifier which amplifies the image pick-up signal with which AM was 
outputted from the image sensor 2 on predetermined level in drawing 1 , The A/D converter which 
changes into a digital signal the image pick-up signal with which AD was outputted from pre amplifier, 
The image memory which memorizes the image pick-up signal from which ME was therefore changed 
into the A/D converter at the digital signal, The memory controller which performs control of the 
writing to intermediary image memory, the read-out address, and timing although MC was made the 
command of the below-mentioned SHISUTE micon trailer COM, A drive circuit for DR to drive the 
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stepping motor in the horizontal direction (the direction of X) and perpendicular direction (the direction 
of Y) of the parallel monotonous glass mechanical component 3 and COM are the system-control 
circuits which control system- wide actuation, and, therefore, are constituted by the microcomputer etc. 
X and Y show the drive control signal in the horizontal direction (the direction of X) and perpendicular 
direction (the direction of Y) of the parallel monotonous glass mechanical component 3 among drawing, 
respectively, and the signal PS supplied to the system-control circuit COM from the parallel 
monotonous glass mechanical component 3 shows the position signal from the sensor which detects the 
phase of the cam for driving the parallel monotonous glass mentioned later. 

[0053] And, controlling the drive circuit DR, and specifically operating the parallel monotonous glass 
mechanical component 3, and detecting the phase therefore to Signal PS While controlling correctly the 
timing of a horizontal direction (the direction of X), and a perpendicular direction (the direction of Y) 
and carrying out the sequential shift of the incidence location of the incident light on an image sensor 
like drawing 15 (b), respectively By memorizing each pixel information which controlled the memory 
controller MC and was picturized in each location to image memory ME The pixel information in each 
migration location of the parallel monotonous glass mechanical component 3 is compounded on image 
memory ME, and actuation which outputs the high-definition image information which increased the 
number of pixels as a result is performed. 

[0054] Moreover, therefore, the system-control circuit COM controls the optical low pass filter rolling 
mechanism 5 to a control signal LC, undergoes the detection output (initialization position signal) LS of 
the initialization position sensor 48 within the optical low pass filter rolling mechanism 5, and performs 
the control. 

[0055] Next, according to drawing 2 and drawing 3 , the parallel monotonous glass mechanical 
component 3 of this invention is explained. Drawing 2 is drawing (the direction of L in drawing 1 ) 
which looked at the parallel monotonous glass mechanical component 3 from the optical-axis principal 
plane by the side of a lens. In drawing 2 , 1 1 deflects the incident light which therefore passed the lens 
group 1 to rotation. A maintenance frame for the parallel monotonous glass for changing the optical path 
to an image sensor and 12 to hold said parallel monotonous glass 11, The revolving-shaft section for 13 
and 14 being prepared in the horizontal both ends of the maintenance frame 12, and supporting an A- 
axis for the maintenance frame 12 free [ rotation ] perpendicularly as a rotation core to the below- 
mentioned maintenance frame 16, 15 is a cam pin for being prepared in a part of maintenance frame 12, 
engaging with the direction cam 27 of Y mentioned later, and rotating a frame 12. 
[0056] The maintenance frame of the hollow formed as the maintenance frame 12 enclosed in 16, 
Bearing which 17 and 18 are prepared in the horizontal both ends of the inside centrum of the 
maintenance frame 16, engages with said revolving-shaft sections 13 and 14, and holds an A-axis free 
[ rotation ] by making the maintenance frame 12 into the center of rotation, The cam pin for 19 being 
prepared in a part of maintenance frame 16, engaging with the direction cam 33 of X mentioned later, 
and rotating a frame 16 centering on B shaft, The revolving-shaft section by which 20 and 21 were 
prepared in the perpendicular direction both ends of the outside of said maintenance frame 16, 22 is a 
part of lens barrel, and is a pedestal which supports the parallel monotonous mechanical component 3. 
The bearing which 23 and 24 are prepared in the perpendicular direction both ends of a pedestal 22, 
engages with the revolving-shaft sections 20 and 21 of the maintenance frame 16, and holds B shaft free 
[ rotation ] by making said maintenance frame 16 into the center of rotation, The coil spring which 25 is 
wound around the revolving-shaft section 13, and energizes the maintenance frame 12 to an one 
direction in the direction where the pressure welding of the cam pin 15 is carried out to the cam side of 
the direction cam 27 of Y, 26 is the coil spring which is similarly wound around said revolving-shaft 
section 21, and energizes the maintenance frame 16 to an one direction in the direction where the 
pressure welding of the cam pin 19 is carried out to the cam side of the direction cam 32 of X. 
[0057] 27 is the direction cam of Y for driving the maintenance frame 12, and is supported free 
[ rotation ] by the shank 28 prepared in said pedestal 22. Moreover, it is constituted by the appearance to 
which it engages with the pinion 29 which the gear section was formed in the periphery section of the 
direction cam 27 of Y, and was pressed fit in the output shaft of the stepping motor 32 as a driving 
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source, and rotation transfer is performed. 

[0058] The face cam side 27 for contacting the cam pin 15 of the maintenance frame 12 furthermore at 
one side of the thrust direction of the periphery section of the direction cam 27 of Y, and rotating the 
maintenance frame 12 (a) is formed, and the cam pin 15 is constituted so that a coil spring 25 may 
therefore always be contacted in the face cam side 27 (a). 

[0059] Therefore, by rotating a stepping motor 32 and rotating the direction cam 27 of Y, therefore, a 
cam pin 1 5 can be moved up and down to the face cam side 27 (a), the maintenance frame 12 can be 
rotated focusing on an A-axis, the incidence location to the image sensor of incident light can be shifted 
in the perpendicular direction of Y, i.e., the direction, and vertical pixel ****** can be performed. 
[0060] Moreover, 30 is the height stood straight and formed in a part of thrust direction of the direction 
cam 27 of Y, and it is a thing for therefore detecting the initial valve position of rotation of the direction 
cam 27 of Y in sensors, such as a photo interrupter which is not illustrated, and 31 is the location hole 
established in the thrust direction side side of the direction cam 27 of Y, and is used for phase doubling 
with the direction cam of X. 

[0061] Moreover, also in the horizontal direction of X, i.e., the direction, it is the same. 33 is the 
direction cam of X for driving the maintenance frame 16, and is engaging with the shank 34 prepared in 
said pedestal 22 free [ rotation ]. Moreover, it is constituted by the appearance to which it engages with 
the pinion 29 which the gear section was formed in the periphery section of the direction cam 33 of X, 
and was pressed fit in the output shaft of the stepping motor 32 as a driving source, and rotation transfer 
is performed. 

[0062] Furthermore the cam pin 19 of the maintenance frame 1 6 is contacted at one side of the thrust 
direction in the periphery section of the direction cam 33 of X, the face cam side 33 for rotating the 
maintenance frame 16 centering on B shaft (a) is formed, and the cam pin 19 is constituted so that a coil 
spring 26 may therefore always be contacted in the face cam side 33 (a). 

[0063] Therefore, by rotating a stepping motor 32 and rotating the direction cam 33 of X, therefore, a 
cam pin 19 can be moved up and down to the face cam side 33 (a), the maintenance frame 16 can be 
rotated centering on B shaft, and the incidence location to the image sensor of incident light can be 
shifted horizontally. 

[0064] Moreover, 35 is the location hole established in the thrust side side of the direction cam 33 of X, 
and is a thing for therefore detecting an initialization location in sensors, such as a photo interrupter 
which does not carry out location hole illustration for the direction cams of Y. 
[0065] Moreover, since intensive arrangement of the direction cam 27 of Y and the direction 32 of X 
was carried out at one place so that clearly from drawing 3 , There is no cam pin 1 5 which moves the 
maintenance frame 12 up and down on B shaft which performs the rotation shaft of the maintenance 
frame 16, i.e., horizontal rotation. Therefore, when the maintenance frame 16 is rotated centering on B 
shaft, the cam pin 15 of the maintenance frame 12 is also changed up and down, and, the way things 
stand, cannot control each of level and a perpendicular direction independently. Therefore, this invention 
was solved in the configuration of a cam where this point is explained below. 
[0066] Next, the configuration of a cam of driving parallel monotonous glass using drawing 3 is 
described below. Drawing 3 (a) is the appearance perspective view of the direction cam 33 of X, in this 
example, in order to improve sliding nature of a face cam side, what was fabricated by the PPS resin by 
which it filled up with fluorine is used, but it is satisfactory even if it uses it using brass, an iron alloy, 
etc., applying lubricant to a sliding surface. 

[0067] Moreover, four steps of cam-face sides of Fxl-Fx4 are formed in the direction cam 33 of X like 
drawing 3 (a). The pause cam side (cam displaced in stairway) which has four steps of cam lifts [cam 
side height (inside Txl, Tx2, Tx3, and Tx4 of drawing 4 )] of each of that cam face is constituted. The 
inside of each face side (Fxl, Fx2, Fx4) field has taken the configuration which can absorb cam lift 
change, even if the installation phase of a stepping motor shifts in the same height. 
[0068] Moreover, drawing 3 (b) is the appearance perspective view of the direction cam 27 of Y, and in 
order to improve sliding nature of a face cam side being the same as that of the direction cam 33 of X, it 
uses what was fabricated by the PPS resin by which it filled up with fluorine. 
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[0069] As shown in drawing 3 (b), unlike the direction cam of X, the cam configuration constitutes the 
pause cam side (cam displaced in stairway) where the cam-face side of the direction cam 33 of Y 
consists of seven steps of cam lifts [cam side height (inside Tyl, Ty2, Ty7 of drawing 4 )]. The 
inside of each face side (Fyl, Fy2, Fyl6) field has taken the configuration which can absorb cam lift 
change, even if the installation phase of a stepping motor shifts in the same height. 
[0070] Drawing 4 expresses the relation between each face side of the direction cam 33 of X after 
initialization (about initialization actuation, it mentions later), and the direction cam 27 of Y, a cam 
rotation location, and the stepping motor drive number of steps. 

[0071] In drawing 4 an axis of abscissa The face side location of the direction cam 33 (or the direction 
cam 27 of Y) of X, In other words, the rotation location of a cam is shown, see from a cam side, and it 
expresses with the include angle theta of the direction of a counterclockwise rotation (degree) from the 
one end location of the 1st cam-face side (the direction cam 33 of X, and the direction cam 27 of Y cam- 
face sides Fxl and Fyl). Furthermore, below, the stepping motor drive step from an initialization 
location to the center-section location of each face side is displayed. Moreover, an axis of ordinate is the 
cam lift (cam side height) of the location where the direction cam pin 19 (or the direction cam pin 15 of 
Y) of X has contacted. 

[0072] In the direction cam 33 of X, the unit serves as [ the unit ] a single step (Tyl - Ty2, Ty2- Ty3 ...) 

of a cam lift 20 degrees 80 degrees, and, as for the single step (Txl-Tx2, Tx2-Tx3, ) of a cam lift, 

and the direction cam 27 of Y, this single step is equivalent to 0.5 pixels of pixel ****** so mat drawing 
4 may show. Moreover, in this example, the amount of one step of a stepping motor 32 is equivalent to 4 
times with cam angle of rotation. 

[0073] Moreover, although the installation phase of the direction cam 33 of X and the direction cam 27 
of Y becomes important in this example since the configuration connected with the same stepping motor 
also as the direction cam 33 of X and the direction cam 27 of Y is taken, location holes 34 and 3 1 are 
established in the both sides of the direction cam 33 of X, and the direction cam 27 of Y, and the mutual 
phase is made in agreement by doubling those location holes at the time of assembly. The installation 
phase of this direction cam 33 of X and the direction cam 27 of Y is shown in the graph of drawing 4 . 
[0074] Next, the optical low pass filter rolling-mechanism section 5 (refer to drawing 1 ) is explained 
using drawing 5 . 

[0075] Drawing 5 (a) is what looked at the rolling-mechanism section of an optical low pass filter from 
the optical-axis principal plane by the side of a lens (the direction of L in drawing 1 ). 41 is carrying out 
the configuration which the upside whole surface cut and lacked with the movable side low pass filter. It 
cuts and the lacked whole surface 41 (a) receives horizontally in a top location, and the separation 
direction (the direction of an extraordinary ray) of an ordinary ray receives horizontally, and the time of 
an parallel condition sees from the direction of L in drawing 1 , and is in the condition of 135 degrees 
( drawing 5 (b)). 

[0076] Moreover, the fixed side low pass filter 42 (not shown) is being fixed to the space background of 
said movable side low pass filter 41 by the pedestal 43, and the separation direction (the direction of an 
extraordinary ray) of an ordinary ray is seen from the direction of X in drawing 1 , and has always 
become 0 times (level) ( drawin g 5 (c)). 

[0077] Said movable side low pass filter 41 was fixed to the abbreviation center section with the LPF 
electrode holder, gear section 44a was formed in the periphery section, and 44 is held pivotable at said 
pedestal 43. 

[0078] moreover - a part of periphery section of said LPF electrode holder 44 ~ a collar - the height 47 
of a ** is formed. 

[0079] 45 is pressed fit in the output shaft of the stepping motor 46 as a driving source by the pinion 
which carries out rotation engagement with gear section 44a prepared in the periphery section of said 
LPF electrode holder. Therefore, the LPF electrode holder 44 rotates by rotation of a stepping motor 46. 
By detecting the height 47 of said LPF electrode-holder 44 periphery by the initialization sensor, 48 
detects the rotation initial valve position of the LPF electrode holder 44. 

[0080] A movable side low pass filter is in the condition that the cut OTSUFU frequency band of spatial 
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frequency was restricted for the horizontal component and the perpendicular direction component, in the 
state of drawing 5 (b), it can be in the condition that the perpendicular direction component was 
canceled, the cut-off frequency band of spatial frequency can be expanded, and the image information of 
high resolution can obtain in the above-mentioned configuration in the location [a drawing 5 (b) 
destructive line position] rotated 45 degrees counterclockwise (the direction of Y in drawing) from the 
location of drawing 5 (b). 

[0081] Next, the parallel monotonous glass mechanical component 3 is operated, and horizontal and 
single string actuation which drives perpendicularly and performs pixel ****** are explained for 
parallel monotonous glass 4 using drawing 6 - drawing 12 . 

[0082] Drawing 6 is a flow chart which initializes the direction cam 27 of Y interlocked with the 
direction cam 33 of X, and its actuation after powering on to an parallel monotonous glass mechanical 
component, and, therefore, the processing is performed in the system-control circuit COM. For the 
distinction step of a non-illustrated initialization sensor, and 54, as for a stepping motor drive step and 
56, in this drawing, a stepping motor halt step and 55 are [ the distinction step which detects 
HIGH/LOW of the non-illustrated initialization sensor by which 51 detects the height 30 for initial- 
valve-position detection of the direction cam 27 of Y, and 52 / the drive step of a stepping motor 32, and 
53 / the distinction step of an initialization sensor and 57 ] stepping motor halt steps. 
[0083] First, if a power source is switched on, an initialization sensor will distinguish HIGH or LOW, if 
it is in the condition of LOW (condition that the initialization sensor has detected said height 30), it 
moves to the stepping motor drive step 55, and if it is in the condition of HIGH (condition that the 
initialization sensor has not detected said height 30), it moves to the stepping motor drive step 52. 
[0084] If it moves to the stepping motor drive step 52, a stepping motor will rotate to a clockwise 
rotation (the direction of CW) until an initialization sensor is set to LOW, and will stop in the place set 
to LOW. 

[0085] Next, one step of stepping motors is rotated to a counterclockwise rotation (the direction of 
CCW), and the system-control circuit COM is made to recognize by making this into a home position. 
Furthermore, the place rotated in the direction of 1 step CCW from this condition is the location in 
which parallel monotonous glass 4 becomes parallel to an optical-axis principal plane. 
[0086] After the above initialization is completed, correlation with the drive number of steps of a 
stepping motor 32 and a cam phase can be taken now, and a cam lift (cam height) can be set as 
arbitration by controlling the stepping motor drive number of steps. And intensive arrangement of the 
cams 33 and 27 and cam pins 19 and 15 for performing the drive of horizontal and a perpendicular 
direction can be carried out in an one direction. 

[0087] In addition, in all explanation, the hand of cut of a stepping motor is seen from an output shaft, 
the direction of a clockwise rotation is set to CW, and the direction of a counterclockwise rotation is set 
to CCW. 

[0088] Next, the flow chart of initialization actuation of the optical low pass filter rolling-mechanism 
section 5 is shown in drawing 7 . 

[0089] For the distinction step of an initialization sensor, and 74, as for a stepping motor drive step and 
76, in this drawing, a stepping motor halt step and 75 are [ the distinction step to which 71 detects 
HIGH/LOW of an initialization sensor and 72 /.a stepping motor drive step and 73 / the distinction step 
of an initialization sensor and 77 ] stepping motor halt steps. 

[0090] Like initialization of the direction cam 33 of X, and the direction cam 27 of Y, if a power source 

is switched on, the output LS of the initialization sensor 48 will distinguish HIGH or LOW, if it is in the 

condition of LOW (condition that the initialization sensor 48 has detected the height 47), it moves to the 

stepping motor drive step 75, and if it is in the condition of HIGH (condition that the initialization 

sensor 48 has not detected the height 47), it moves to the stepping motor drive step 72. 

[0091] If it moves to the stepping motor drive step 72, a stepping motor 46 will rotate in the direction of 

CCW until the initialization sensor 48 is set to LOW, and will stop in the place set to LOW. 

[0092] Next, one step of stepping motors 46 is rotated in the direction of CW, and the system-control 

circuit COM is made to recognize by making this into a home position. A movable side low pass filter is 
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in the condition of drawing 5 (b), and the time of this condition is in the condition that the cut-off 
frequency band of spatial frequency is restricted. 

[0093] After the above initialization is completed, correlation with the number of driving pulses of a 
stepping motor 46 and the rotation phase of a movable side low pass filter can be taken now, and a cut- 
off frequency band can be changed into arbitration by controlling the number of steps of a stepping 
motor 46. 

[0094] Next, the flow of the processing which performs pixel ****** an( j captures an image is 
explained using drawing 8 - drawing 10 . 

[0095] Drawing 8 is the control action flow chart of the direction cam 27 of Y interlocked with the 
direction cam 33 of X, and its actuation, and, therefore, this processing is also performed in the system- 
control circuit COM. 

[0096] Moreover, drawin g 9 expresses the sequence of performing pixel ****** and capturing an 
image, it incorporates in order of each addresses 1-16 of drawing, and the range changes. 
[0097] drawing 8 ~ setting -81 - for a stepping motor drive step and 84, as for a stepping motor drive 
step and 86, a stepping motor halt step and 85 are [ the image incorporation start step after initialization, 
and 82 / an image incorporation step and 83 / a stepping motor halt step and 87 ] termination steps. 
[0098] If initialization of the direction cam 33 of X and the direction cam 27 of Y, and the optical low 
pass filter rolling mechanism 5 is completed and the high-definition mode of image incorporation is 
chosen, a movable side low pass filter will rotate and stop to the location (broken-line location of 
drawing 5 (b)) to which the cut-off frequency band of spatial frequency is made to expand (refer to 
below-mentioned drawing 1 1 ). 

[0099] Next, as shown in the image incorporation step 82 of drawing 8 , first of all, incorporation of the 
image information (1st street of dr awing 9 ) of the 1st page is performed in this location. Next, the 
image information of the 2nd page (2nd street of drawin g 9 ) which the stepping motor drove five steps 
by the stepping motor drive step 83, and shifted perpendicularly 0.5 pixels on the image sensor side is 
incorporated. 

[0100] Similarly, 1 pixel reaches, 1.5 pixels is shifted, and the image information of the 3rd page (3rd 
street of drawing 9 ) and the 4th page (4th street of drawing 9 ) is incorporated. 

[0101] When the face side of each cam in this flow is seen by drawing 4 , Fxl and the direction cam of 
Y of the direction cam 33 of X are in the condition of Fyl, Fy4. That is, while the direction cam 33 
of X rotates by rotation of a stepping motor 32, and a cam pin 19 moves in the inside of the cam-face 
side Fxl and being held at the amount of same cam lifts, therefore, a cam pin 15 is perpendicularly 
moved to the cam-face sides Fyl, Fy4 of the direction cam 27 of Y at four steps, and therefore, the 
variation rate of the incorporation location of an image is carried out to this in four steps. If it sees by 
drawing 9 , it is equivalent to the 4th incorporation actuation [ 1st - ]. 

[0102] after image incorporation of a perpendicular direction is completed 4 times, the drive of a 
stepping motor shows to drawing 4 again ~ as ~ the cam-face side of the direction cam 33 of X - Fx2 
from Fxl - the face side of the direction cam 27 of Y -- Fy5 from Fy4 - moving -- ****** e t al. of the 
next perpendicular direction ~ carrying out ~ it will be made the amount of lifts of the direction cam 27 
of Y, and will start from Ty2. 

[0103] With the configuration in this invention, the drive of parallel monotonous glass 4 is not that 
which the perpendicular direction and the horizontal direction became independent of completely, but it 
is because a perpendicular direction component will also change if it is made to operate horizontally to 
operate this to operate parallel monotonous glass 4 horizontally and coincidence also perpendicularly, 
therefore ~ at least — the stairway cam-face side of the direction cam 27 of Y — the amendment field at 
the time of actuation of the direction cam 33 of X - it is necessary to prepare ~ ****** et al. of four 
steps of horizontal directions — as it receives carrying out and is shown in drawing 3 , it has seven steps 
of face sides. 

[0104] That is, since there is no cam pin 15 of the maintenance frame 12 on B shaft when the one step of 
the direction cams 33 of X moves to Fx2 from Fxl and the maintenance frame 16 rotates horizontally, a 
cam pin 1 5 will also be displaced and the maintenance frame 12 will displace perpendicularly. When the 
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cam-face side of the direction cam 33 of X displaces from Fxl to Fx2, it is for amending the variation 
rate of this perpendicular direction to move the cam-face side which rotates the direction cam 27 of Y 
and contacts that cam pin 15 to Fy5 from Fy4. 

[0105] Depending on the above configuration, perpendicularly parallel monotonous glass 4 does not 
change, but moves horizontally by 0.5 pixels as variation of an optical path, and incorporates the image 
information of the 5 th location in drawing 9 . 

[0106] After incorporating with 6th .... [ 7th ] like the following at the time of order, incorporating the 
image information to the 16th street and incorporating the image information of 16 screens, it depends 
on the stepping motor halt step 84, and stops, and it depends on the stepping motor drive step 85 further, 
and returns and stops to an initial valve position (Fxl, Fyl), and all drive actuation of the parallel 
monotonous glass mechanical component 3 is completed. 

[0107] In addition, if a cam pin 19 is located in the cam-face side Fx3 of the direction cam 33 of X, the 
cam pin 15 is located in the cam-face side Fyl 1 of the direction cam 27 of Y and drawing 4 shows the 
condition by which it is shown in drawing 2 , the rotation location of each cam shows the condition that 
56 steps of step motors 32 rotated from the zero at 200 degrees. 

[0108] If the image information of the 16th page is incorporated above, the system-control circuit COM 
controls the memory controller MC, and writes in such image information to Memory ME, the read-out 
address and timing are controlled, and the system is constituted so that an image may be compounded, it 
may come out and it may draw. 

[0109] in addition ~ this example --****** et al. of a 0.5-pixel unit ~ carrying out - although high 
resolution-ization is performed, it cannot be overemphasized that a 1 -pixel unit carries out [****** ] a 
fundamental configuration, and it can be **(ed) as [ this ]. 

[0110] Moreover, if the number of partitions of the direction cam 33 of X and the direction cam 27 of Y 
is set up suitably, easily, high resolution carries out [****** ] further and 0.25 pixels, 0.1 etc. pixels, 
etc. can be developed to a system. 

[0111] Drawing 10 is drawing showing the driving direction of each element (the direction cam 33 of X, 
the direction cam 27 of Y, movable side low pass filter rolling mechanism 5) in this example, and the 
hand of cut of each stepping motor for an element drive, in drawing 10 (a), the direction of X cam of 
operation and drawing 10 (b) show the direction of Y cam of operation, and drawing 10 (c) shows the 
direction of a movable side low pass filter of operation. In addition, a movable side low pass filter is 
seen from a lens side. 

[0112] Drawin g 1 1 is a flow chart which shows rotation actuation of the optical low pass filter rolling 
mechanism 5 in the high-definition mode and normal mode at the time of image incorporation, and, 
therefore, this control is performed in the system-control circuit COM. 

[0113] For a high-definition selection step and 103, as for a normal mode selection step and 105, in this 
drawing, the drive step of the stepping motor for a movable side low pass filter drive and 104 are [ 101 / 
a start step and 102 / the drive step of the stepping motor for a movable side low pass filter drive and 
106 ] termination steps. 

[0114] Selection of high-definition mode rotates a movable side low pass filter like to the location which 
was mentioned above and which expands a cut-off frequency band by the drive step 103 of the stepping 
motor 46 for a movable side low pass filter drive. 

[01 15] Moreover, inverse rotation is carried out by the drive step 105 of the stepping motor 46 for a 
movable side low pass filter drive to return to normal mode conversely, and it moves to the location 
which restricts a cut-off frequency band. 

[0116] Although it is also possible to interlock a switch of these movable side low pass filters with pixel 
****** by actuation of the direction cam 33 of X mentioned above and the direction cam 27 of Y, and 
to raise operability Conversely, it may prepare independently, and may make it operate if needed, for 
example, make the cut-off frequency band as an optical low pass filter expand using the change of said 
movable side low pass filter at the time of focal adjustment, and moire is produced. If it is made to tune 
a focus finely, the advantage which can perform exact adjustment will also be produced. 
[0117] Next, the 2nd example of this invention is explained using drawing 12 . Since drawing 12 is 
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drawing which looked at the parallel monotonous glass mechanical component 3 from the optical-axis 
principal plane by the side of a lens, is what set to one the cam which drives parallel monotonous glass 4 
as shown in 121 in drawing and is the same as that of the 1st example of this invention except the 
configuration of a cam, with the application of the number used in the 1st example, configuration of a 
cam 121 and explanation about actuation are mainly given. 

[01 18] In drawing 12 , 121 is engaging with the shank 122 which is a cam and was prepared in said 
pedestal 22 free [ rotation ], and is constituted by the appearance to which it engages with the pinion 123 
which the gear section was formed in the periphery section and pressed fit in the output shaft of the 
stepping motor 124 as a driving source, and rotation transfer is performed. 

[01 19] If the cam pin 15 attached in the cam pin 19 attached in the face cam side 121 of said cam 121 
(a) at the maintenance frame 16 for X directional movements and the maintenance frame 12 for Y 
directional movements is therefore in contact with coil springs 25 and 26, respectively and a cam 121 
rotates, it will be subordinate to the rotation, a cam pin 19 and a cam pin 15 will drive, and parallel 
monotonous glass 4 will displace minutely. The cam-face side 121 of said cam 121 (a) has the cam lift 
corresponding to each cam lift of the direction cam 33 of X in said 1st example, and the direction cam 
27ofY. 

[0120] The relation between the rotation location of a cam 121 and a cam lift is shown in drawing 13 . 
[0121] Setting to drawing, and in other words, an axis of abscissa shows the rotation location of a cam, 
looks at it from a cam side, is expressed with the include angle theta of the direction of a 
counterclockwise rotation (degree) from the one end location of the 1st face side (face side Fml), and, 
below, shows the drive step of the stepping motor 124 from an initialization location to the center- 
section location of each face side further. [ of a cam 121 ] [ cam-face side ] 

[0122] Moreover, an axis of ordinate is the cam lift (cam side height) of the location where the cam pin 
1 9 (or cam pin 1 5) has contacted. 

[0123] The unit constitutes one group (Fml, Fm2, Fm3, Fm4 and , Fml5 and Fml 6) 20 degrees, and 

this cam 121 is arranged so that each face side of each of this group may contact the cam pin 19 in the 
direction of X, and the cam pin 15 in the direction of Y (the face side of a cam pin 19 and an even 
number contacts [ the face side of an odd number ] a cam pin 15). 

[0124] Moreover, the single step (Tml-Tm2, Tm2-Tm3, ) of a cam lift is equivalent to 0.5 pixels of 

pixel ******. 

[0125] Moreover, in this example, the amount of one step of a stepping motor 124 is equivalent to 4 
times with angle of rotation of a cam 121. 

[0126] Like the 1st example, in order to prevent the mutual intervention at the time of actuation with a 
cam pin 19 and a cam pin 15, it is necessary to establish an amendment field in a cam 121, and also in 
this example, it has (Tml, Tm2, Tm7) for seven steps of cam lifts. Furthermore, the minimum 
variation of the gradual cam lift for pixel ****** and the minimum variation in an amendment region 
were made in agreement, and the configuration which makes the configuration of a cam simplify is 
taken. 

[0127] That is, the value of Tm4-Tm5, Tm5-Tm6, and Tm6-Tm7 is equal respectively, and still more 
nearly equal to the value of Tml-Tm2, Tm2-Tm3, and Tm3-Tm4. 

[0128] And in drawing 13 , cam faces Fml and Fm2 are in contact with cam pins 19 and 15 in zero 
rotation location of a cam 121, respectively. The cam pin 19 which controls the location of the 
horizontal direction of X of parallel monotonous glass 4, i.e., the direction, at this time is located in Tml 
in the amount of cam lifts, and the cam pin 15 which controls the location of the perpendicular direction 
of Y of parallel monotonous glass 4, i.e., the direction, is located in Tm4 in the amount of cam lifts. 
[0129] Then, cam pins 19 and 15 move to (Fm5, Fm6), and (Fm7, Fm8), respectively (Fm3, Fm4) as the 
rotation location of a cam 121 rotates with 20 degrees, 40 degrees, and 60 degrees. 
[0130] And the cam pin 15 which maintains the height of the same amount Tml of cam lifts as Fm3, 
Fm5, and Fm7, and controls the location of the perpendicular direction of Y of parallel monotonous 
glass 4, i.e., the direction, moves with Fm2, Fm4, and Fm6, and the cam pin 19 which controls the 
location of the horizontal direction of X of parallel monotonous glass 4, i.e., the direction, changes the 
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amount of cam lifts gradually with Tm3, Tm2, and Tml. 

[0131] That is, parallel monotonous glass 4 does not move horizontally, but it moves perpendicularly in 
four steps, and four image incorporation is performed. 

[0132] If a cam 121 rotates with 80 degrees, 100 degrees, 120 degrees, and 140 degrees, cam pins 19 
and 15 will move to (Fml 1, Fml2), and (Fml3, Fml4), respectively (Fm9, FmlO). 
[0133] And the location of the cam pin 19 which controls the location of the horizontal direction of X of 
parallel monotonous glass 4, i.e., the direction The cam pin 15 which displaces to the cam lift Tm2, is 
held in the cam lift location until it performs four image incorporation henceforth, and controls the 
location of the perpendicular direction of Y of parallel monotonous glass 4, i.e., the direction It moves 
with FmlO, Fml 2, Fml 4, and Fml 6, and the amount of cam lifts is gradually changed from Tm2 with 
Tm3, Tm4, and Tm5. That is, parallel monotonous glass 4 does not move with Tm2, but it moves 
perpendicularly in four steps, and four image incorporation is performed. 

[0134] Under the present circumstances, in order to also displace the location of a cam pin 15 therefore 
and to amend that variation rate for the amount of cam lifts of a cam pin 19 to have displaced from Tml 
to Tm2, and for parallel monotonous glass 4 have moved in the direction of X, 1 case shift of the cam 
lift location of a cam pin 1 5 is carried out to from Tm2 to Tm5. 

[0135] Henceforth operates by ****** carrying out, amending the shift position of the direction of Y 
similarly, whenever parallel monotonous glass 4 moves in the direction of X. 

[0136] Under the above configurations, if a cam 121 rotates, a cam pin 19 and a cam pin 15 will drive 
with the actuation, and parallel monotonous glass 4 will displace. Moreover, although the face cam 
which has a cam side in the thrust direction of a cam 121 has explained in this example, it cannot be 
overemphasized that it is theoretically the same also by the radial cam which has a cam side in a radial 
direction. 
[0137] 

[Effect of the Invention] The lens group for carrying out image formation of the optical image according 
to invention according to claim 1 in this application, as stated above, An image pick-up means to change 
into an electrical signal the optical image by which incidence was carried out through said lens group, 
The light transmission plate held pivotable on the shaft [ pivotable on a shaft parallel to the 
perpendicular direction of said image pick-up means on an optical-axis principal plane and ] parallel to 
the horizontal direction of said image pick-up means, The single driving source for rotating said light 
transmission plate around said each shaft, and the drive means of communication which changes the 
driving force of this driving source into the actuation rotated around said each shaft of said light 
transmission plate, Since it had the control means to which control said driving source, change the 
optical path which therefore carries out incidence to carrying out specified quantity rotation of said light 
transmission plate about said each shaft according to the perpendicular and the number of level pixels of 
said image pick-up means at said image pick-up means, and optical image information is made to 
increase The horizontal mechanical component and perpendicular direction mechanical component of a 
cam can be arranged in the same direction, and the miniaturization of equipment can be attained. 
Moreover, low cost-ization by the miniaturization of the equipment which arranges a driving source 
appropriately according to the configuration of a camera case, and contains a lens unit, improvement in 
assembly-operation nature, and reduction of components mark is attained. 

[0138] Moreover, by making in agreement the variation of a cam side to which the optical path of said 
cam is changed, and the variation of the cam side which amends a perpendicular and the mutual rotation 
actuation at the time of level actuation according to invention of this application according to claim 2 
Horizontal and the driving means in a perpendicular direction can be communalized, and arrangement of 
the cam as the drive means of communication can be set up freely, one place can be made to carry out 
intensive arrangement, and it has the same effectiveness as claim 1 . 

[0139] moreover - according to invention given in claims 3 and 4 of this application - said light 
transmission ~ ****** et al. by monotonous migration ~ the cut off frequency according to a raise in a 
pixel depended for carrying out can be set up accommodative, a cut off frequency is raised in high- 
definition mode, by the normal mode, moire etc. can be prevented and the good image quality of grace 
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can always be acquired. 

[0140] Moreover, according to invention of this application according to claim 5, the horizontal 
mechanical component and perpendicular direction mechanical component of a cam can be arranged in 
the same direction, a driving source can be communalized, and the miniaturization of the equipment 
containing a lens unit can be attained. Moreover, optimal arrangement of the driving source can be 
carried out according to the configuration of a camera case, and low cost-ization by the miniaturization 
of the equipment containing a lens unit, improvement in assembly-operation nature, and reduction of 
components mark is attained. 

[0141] Since according to invention of this application according to claim 6 the location gap which 
produces a light transmission plate influenced by [ of mutual ] a horizontal and vertical drive can be 
amended while communalization of the driving source for driving perpendicularly, respectively is 
horizontally attained in a light transmission plate, respectively horizontal and the degree of freedom of 
arrangement of each drive transfer device driven perpendicularly can be extended, and intensive 
arrangement of the light transmission plate can be carried out at one place. Therefore, the 
miniaturization of equipment is attained at this. 

[0142] Moreover, by setting claim 6, by using the configuration the variation of a perpendicular 
direction and the cam side where it moves horizontally, respectively, and whose variation of the cam 
side which amends a perpendicular and the mutual rotation actuation at the time of level actuation 
corresponded said light transmission plate, said cam can simplify a drive transfer device, can 
communalize a driving means, and, according to invention according to claim 7 in this application, can 
offer low price image pick-up equipment. 

[0143] moreover - according to invention of this application according to claim 8 - said light 
transmission ~ ****** et al. by monotonous migration - the cut off frequency according to a raise in a 
pixel depended for carrying out can be set up accommodative, a cut off frequency is raised in high- 
definition mode, by the normal mode, moire etc. can be prevented and the good image quality of grace 
can always be acquired. 

[0144] In addition, although the above-mentioned example described the case where arranged parallel 
monotonous glass between the lens group and the image sensor in the lens unit, vibrated this, and pixel 
****** was performed, it is not limited to this, and the image sensor itself may be vibrated or you may 
make it vibrate a part of lens group. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the image pick-up equipment of this invention. 
[Drawing 2] It is the schematic diagram of the parallel monotonous glass mechanical component of this 
invention. 

[Drawing 3] It is the appearance perspective view of a cam. 

[Drawing 4] It is drawing showing a cam rotation location and the relation of a cam lift. 

[Drawing 5] It is the rolling-mechanism section schematic diagram of an optical low pass filter. 

[Drawing 6] It is the initialization flow chart of a cam. 

[Drawing 7] It is the initialization flow chart of an optical low pass filter. 

[Drawing J] It is a cam operation flow chart at the time of image picking **. 

[Drawing 9] It is the schematic diagram of the image incorporation location on an image sensor. 

[Drawing 10] It is drawing showing the relation between the driving direction of each element, and the 

hand of cut of a stepping motor. 

[Dr awing 11] It is the rotation operation flow chart of an optical low pass filter. 

[Drawin g 12] It is the schematic diagram of the 2nd example of an parallel monotonous mechanical 

component. 

[Drawing 13] It is drawing showing the cam rotation location in the 2nd example, and the relation of a 
cam lift. 

[Drawing 14] It is the block diagram of the parallel monotonous glass driving gear in the conventional 
example. 

[Drawing 15] It is the mimetic diagram of optical-path ****** with parallel monotonous glass. 
[Drawing 16] It is drawing showing the pixel array and the example of opening of an image sensor. 
[Drawing 17] It is drawing showing the mechanical-component outline of the parallel monotonous glass 
in the conventional example. 

[Drawing 18] It is the main side elevation of the cam for the direction drive of X (cam for the direction 
drive of Y). 

[Description of Notations] 

1 Lens Group 

2 Image Sensor 

3 Parallel Monotonous Glass Mechanical Component 

4 Parallel Monotonous Glass 

5 Optical Low Pass Filter Rolling-Mechanism Section 

6 Optical Low Pass Filter 

1 1 Parallel Monotonous Glass 

12 Maintenance Frame 

15 Cam Pin 

1 6 Maintenance Frame 
19 Cam Pin 
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22 Pedestal 

25 Coil Spring 

26 Coil Spring 

27 The Direction Cam of Y 

29 Pinion 

30 Height 

3 1 Location Hole 

32 Stepping Motor 

33 The Direction Cam of X 
35 Location Hole 

41 Movable Side Low Pass Filter 

42 Fixed Side Low Pass Filter 

43 Pedestal 

44 LPF Electrode Holder 

45 Pinion 

46 Stepping Motor 

47 Height 

48 Initialization Sensor 
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[Drawing 1] 
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[ Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 15] 
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[Drawing 7] 
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[Drawing 16] 
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[Drawing 12] 



[ Drawin g 14] 
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[Drawing 17] 
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50 *!5«*in-r«*fci'>Xft9tft<ao3to. $&u>;c 


[0 0 2 2] Efctt. *¥*ft£Mit#ft£T¥fT¥1K 

3Xht>R<fc5£V>5W^S*bTV>fc. 
[0 0 2 3] SEfcHl 7ttW¥«j!f?X«i-ft*6ll 
fig $ n§ Tff 5 X ©*¥R«*iSBft»*S-r« 
*Brc*i). «fc£¥M±£b>Xtl£OMfcfe©T& 
5. HBfc*V>T. 2 3 1 tt¥fr¥fi:tf5a. 2 3 2B 
¥ff¥fc*f5^2 3 1t«M-*7l/-A, 2 3 3Rtf 

2 3 4B71/-A2 3 2ffl*¥*filfli*«fci8!lt6n7 
1/-A2 3 2*«ai-*7l/-A2 3 7K»bTA*bE? 

si-ra:to-6Sit*iRiicigiiaafcSJ*-r«&a6ffl@ti 

M. 2 3 5 «7 I— A 2 3 2 ©T;**te«tJ-Sn&*A 
7U— A2 3 2£Atl*gCf&2:lsTliflk3tt«*® 
[0 0 2 4] Sfc*A2 3 6«XT-^tf>^ ; E-^2 4 

T*Atf>2 3 5 £±Tirf-5££K:.fc>3, 7U-A2 

3 7*A«*«M>fclB*a*6J:3fcftflrr**©T* 

[0 0 2 5] 01 8B#A2 3 6 SXff tf y{f=e-if 

B39«H«i>ait3SFrtifc*tt-r*«Kii*anfc"bo*e» 

5. 

[0 0 2 6] 2 3 7tt7k-A2 3 2$[Hlfe$S2 3 3R 
tf2 3 4S^UTA*S«f«-C>fc@»afiCS»T*7l^ 
-AT?, Kn<O!?ffl©»«SbT*0, *©*£SB©* 
¥*«PWWfcl47l/-A2 3 2tMW6n&HI««2 
3 3&tf 2 3 4 t@fifl^-r*«S»ffl!2 3 8Rtf2 3 

[0 0 2 7] ^LT7l/-A2 3 7^IE©SiS^lRlM 
**fcBEHE«l2 4 ia«2 4 2 (RHT?tt*AC>2 
3 5©T#JiC&gbT^3fc*jIj5.fcW ^W=>tlT 
*D. S-&2 5 OOSddrAHJMKKtten&HS^ 
g|52 4 3Rr;2 4 4 (HBTCtt* A t°> 2 3 5 ©TUNIC 
ft«bTV>*) IC<k^T, Jfr&2 5 0C#bTB**II 

[0 0 2 8] 2 4 0H71/-A2 3 7 0— WcStt^M 
fc#Afc:>T&D, *A2 4 9©*Afflt-€-©-aS*«a 
SSTSHfli-eBSft. 7I/-A2 3 7^B«£@6W 
t L THIS 2 « 5 &© ©T S 3 . 

[0 0 2 9] £fc#A2 4 9^f7f>^-^2 4 


T*D. -e©EIfi!Cd;oT*At°>2 4 0S±"Filf-5 
Z\t\Z£t), 7U-A2 3 7 £BttSr«f-5t|BllilS-a5 
itJCBflsfSfeOT?**. £©#AfflflMKB, iu$© 
Hl7fcS1-*A2 3 6 tmttT?»D, H18© ( ) 

[0 0 3 0] 2 4 5R«2 4 6tt*n-€ r n7I^-/» l 2 3 
7, 2 3 2fc8W6tt&*At;>2 4 0, 2 3 5£#A 
2 4 9, 2 3 6fc«l»£Eirr«*©^*-e**. *LT 
Xx , 7tf>^ ; e-^2 4 7, 2 4 8tt*fcfc:B£3nT 

[0 0 3 1] ±B||rtfcfcHT. xfyyt-^2 4 8 
fttf 2 4 7 SB»SliN5i*A2 4 9Stf* A 2 3 6*» 
HfiU JE^$nfc*Atr>2 4 0&tf#Ak!>2 3 5 
**»»U ¥ff¥«t#:7X 2 3 1 £*¥£rS]&tfSS;?7 

iRHc*/Mc«*j[a*H5fi-f5b*fT5E:taJTr#. gs? 
«t»H*ft©iwi*f*ffl^&t*tiRi«©a*sii 

[0 0 3 2] 

BSWffl*ftb.fc5£TSMH b*Lft*»6. ±12* 
^ jjjtintf. *¥#|6l©Btt£»£-r3EIt£Hl2 4 1& 
t^2 4 2tSit*lft©±TilSff5&©ffl*Atf>2 3 

•flsta(D5FKWhfft*^±fcSfc4bfc»flsttT5*39t 

>Xa-yh«©W*««iJiib, S«*#*»*SftbT 

[0 0 3 3] *bT*»W©W8», !!©±3ftH«j« 
&#ftb, »*)WBI*-C/haMt©iiItB*Slftg«Sil« 
30 -fz>z.t\zhz>, 

[0034] 

[«Hs««-r*&©©*a] ±s©M««Kfc-r«& 

©fc, *Kfcim5»^lfciB«©5fiWfc±ntt\ ft 

*«e*§«3#*fcB©i^xs easwT?»u>x» 

?2\zm?z>) t. 3t«i¥is±TflMaj«fc¥a©s 
*¥m\z¥fttm±r®m»im\z&mnfrytmm¥ 

X4fc*3f*) t. ffiEftafflfiSfiWBfcttroillOK: 
Bft?-<&fc©©*-©B»S (*WJTBX^7fc!>^ 
^3 2, 1 2 4fcfflSr*) t, *«»£©»&* 

*wiE3taa«©iiiiE#*©iii <o trntzmtx* 

tmWlfem® Gfc«l!Trtt*A3 3, 2 7, 1 2 1 

t. grattasftmiu tuia^Ms 
Bufaa^^a©sitRUJ*¥si#ttcjsbTii[i3^ttic 

50 (5/XrA3>hn-*HKCOMfc«S-r*) tS« 


(! 

7 

[0 0 3 5] a&*BO»*«2t|B*(0»WKJ:n 

b\ iwHHifc*vJT, ttecneMttt, mmm 
m\zmnntc*& eaMrcB*A3 3, 27, 12 

il*ftR«*¥*fiiK:aB»K:eirr*tt'bfc. ME 
Sift*lRj2fctf*¥*lSllC*W-5fiff©«5(0»»S»jE 

[0 0 3 6] $&*B©B#»3fcE*fflfB9!fc<i:n 

?H§£aflfg&5fCffl3T3) Sffll**. 
[0 0 3 7] £fc*Bffl«#B4fcE*©58!fifc«fcft 

B\ MMStzfevaT, HB3t*n-^X7-f^-t 

H*7H«S«tt««fl:;£tfa#MJ <*lMttrttH5© J 

[0 0 3 8] Sfc*B©*$a5fi:E*©3HilCJ:ft 
B\ **«*IS«S**fc»cDW>XW GMHTCfttl' 
>X*lfcffiaf«) i, WIBV->X»^bTA*fS 

m^imzmn, tmxmniimtmmvam*. 
izm%mmz*¥mx.tfmw.m\z%&2i}z> 

Htm®. (*««7?K¥fr¥«»9^Bfta53. ¥fr¥ i 
»©*-©«»» (^JSWTttX^7t">^-^3 

2, i2 4fc*af5) t, WB«s©«»*siwa* 
tt#a©iiE#*fflii d cHft-r *»»fc*«-r*e» 

(^JS0>raJ#A3 3, 2 7, 1 2 1 (Cffi^T 
4) t, ttEKAB&tiflU IftEX&^ilSffiEittt 

A3>hn-;na^coM!cffl^-r-i>) t*mktz.m$L < 
[0039] $&#B©»#!B6fc:E«©3B!Bfc < kn 

tt\ ««JH5fc*^T, MESft^Rtt, ttEJM&a 
^©WE**«©AitlWS*¥*l<a»t«ll*lfliK* 

a^attWEjtaavtR*, itftE&fftfflisiDicBirrs 

j&fifcJHftTSfcA GatWTftt*A3 3, 2 7, 1 2 


#H¥8-1 3 0 6 6 9 

[0 0 4 0] Sfc*Bt*^«||*?S7fcE«©S598fc 
sa*ifijRtf*¥*iSjlc-tn^^»f«*Aiii©*fl: 

*t, saw«*¥ftfTO©5^©iiWEiiffsi«jE-r* 

[0 0 4 1] St*Bfc*»«M«S8fcE«©3fiiBfc 

©amH*ft*iMia-rs3t*n-^x7'f^-ft*b 

& fc HUE pJtl izm * n. WB3t*n 7 -f - 
[0 0 4 2] 

[fpffl] *«©«*« iicaB«©56ififc«tna. 

ESU «*©*S!fl:SH*cit«tTr#5. St**? 
*#©*ttlC^b*TWWRSafflCEIibW>X3.= 

yhss&sit©*sfc, «atf*tt©i*i±, ttA£ft 
[0043] *&*B©«#a2KE«©5fii«e±n 

tf. BB*A©*B*«ftS-B-6*Ali©«ft*i, S 
*a«*¥»f»©EV»©BfiBfft*IIEfS*Aif© 

atbT©*A©EBfeasfcK5eT?#, -a>Brfc** 

[0 0 4 4] £fc#B©it*«3, 4 fcEB©«WK«fc 
n«, ttBB3t»il¥«©»»K:«l:«H*-f&lxfc«fc5ilS 

[0 0 4 5] *B©»*B5tE«©58WK:J:ntf, * 
A ©*¥^lR)Kifi^ jifiia^iRiBiiffi t ft H-*^E 

©/hSIftSHSCt^'pfr*. *fc*^7^#©^«ic 

it, &iLKMmfa±, «fijaft©BJ*fc«fc<5ffi3Xh 
fla8«iirEifc*. 

[0 0 4 6] *B©B*H6fcE«©»MfcJ:na. 3t 
Sil¥«ft*¥*|niRlMa*ieiK:*ti-enBI!|-rafc 
a©KftB©#Hfca*^E£&5ii , bK:. ^a^¥ffi 
S*¥#fiRtfSie#|R]©B»©ffi5©ie*-C£i;5tt 

B-fns*jE-c#s©T, ^aaTSs^n-en*^* 
-39»Bffc**BWaE:i*iT*a. ewe 

[0 0 4 7] afc*BC*»5B*!H7fcE«©3fiMK 


(6) 

9 

[0 0 4 8] S&*Bffl*#«8k:8a«ffl»iHfc±n 

*»■«*. 

[0 0 4 9] JO 
[SUM] KT. 3MSWfflJl«8«ffl*lM!ftiaBilCfle 

[0050] Hit^T, lauyxm. 2ttl/>7* 

LTiHWi*Sai*1-«CCD*<0Ji«l3lfi t . 3BU> 

i 2 £fflMffl#tt±i::ean. sa&ffl 
(■4>a#M) (@+b^i63) 

«3»?x#»7i/-A*H+a, b*iflnc@irr*i:t 

fc J: 0, M*? 2 KA«r«X4MI«aHI*70«l 
HiTS^HU ■3H'f6bSff5J:3ICll*SnTV» 

s. 

[0 0 5 1] Sfc5t43(£#n-;^7'f;^-@fi«« 

[0 0 5 2] SftHlKfiW. AMBJ|«* : F2J;0 50 

AHi*fc«Jftf«A/Dfflj», MEttA/DSHfcSfc 

***'J, MCBMfflyXf33>hn-7COM0 

KVXRtf^-r 5 >^©$iJfP£fx5 ^-EU 3 > h n- 
■9,-DRtt¥fr¥*3(f7XBft«3©*¥*|6l (X* 

irD srMiiTjrS] (y*irj) fc*itsxx7H>^- 

*£Bfrf3fc8e>©B»j[H!!f&, COMByXfA^O 40 
3>b!n.-^^t«k^T^^nT^5. X, Y 

U ¥fr¥l£#57Bfl$3±D->75^3>Hn-;i/ 

0*coM^ft»an«OTPSfci, aa-rawTfi 

^ 7 X ftB»-r 5 fcfe ©# A ©tfcffl StttHf 5 -fe 

[0 0 5 3] -?"LT, JUfrWCB, B»HI»DRStt» 
LT¥fr¥&#77BIiSB3£l!j^U *0-t©ttffifc 50 


#i¥8- 1 3 0 6 6 9 

JO 

OTPSt^TKWHl/a^S, *¥7ifi (X*W) K 
(b) ©«t5fc)B?*:->7ha-a-«ttt>fc, ;**<J3> 

hn-7McftM»bT-tn-en©ttBfc4JtiT»*s 
nfc£H**«ftH«;* t u me KEit-r « citi 

* LttSHK©Mftfflf HSUA* S»f^*ff 3 . 
[0 0 5 4] *&->XxA3>hn-;KHKCOMB, 
WfMB#L C t «fcoT3K*n-^X7-r;l/^lHlte»l(l 5 
«M*U #¥n^x7>r;i^iait«*5rt©fflSHfc 

*S»b>iJ-4 8©*tHfflA (fflSHfcffllflHJ) LS£ 

[0 0 5 5] *tr, 02, H3t«oT*58B«)Tfi¥ 
«if7XK»«3fco^TKiH1-a. 02 
7XB»«3*W>7:«©ittt±¥ffl^65,fcBI (01 
*fflL3EFfiD H2fciH>Tl lHHKfcftoT 

l/>X»lS3MLfcXI*3tS<ilRlU a«#^©36 

4£#5X 1 1 SfiBM'5JK8fiH*7V-A, 1 3 fttfl 
4tt«»7U-A12©*¥*KW*l«fc«tf6n. ft 
If 7 1/-A 1 2 *^a!©ft)t7 U-A 1 6 (CMbTAW 

mnmrn, 1 5 «ftjt7 k-A 1 2 ©-«fc«ft sn. 

YTJIrI* A 2 7 ifltel/r 7 k-A 1 2 
3 Hr5fc*©;frAlf >■?<&■&. 
[0 0 5 6] 16BW»7U-A12t«DHtriKIC« 
*Snfc»fa©»»7l^-A. 1 7 Rtfl 8tiffi^7k 
-A 1 6 ©rt*+a*©*¥*lSlW*«K:K»6ntJE 
3R«14fcff^HSH*7l^-Al 2SA* 
SSrtls+^tbTlaHiK&fifciS^-rsWlS*. 19B« 
»71>-A1 6©-*fcW*6ft, ^xETSXTjIrJ^A 
3 3 £#£LT7W-A 1 6feB|||fc*i>K:|IIIiai*S 
&#>©#AlfX 2 O&tf 2 lttffiE»87l'-A 1 6 

©n«©sia*isiii»a5K:KW6nfciin!s«ia!. 22s 
i^>x*«©-»T»D¥ff¥«aiift»3fe^-ras 

2 3S.i;2 4ttS^2 2 ©SilTilRlMia^SC 
Kltenft»7l/-Al 6©HIfe«2 0Ktf2 
£ Lmtimy l—A 1 6 SBttSmfrp it t 
SfttC^f^tigra, 2 5 ttHtittffi 1 3 iC#[a]S 
n$l#7l/-Al 2 £■€-©# A If >1 5*5Y7j|b]*A2 
7 ©* ASfcJE^$ nsTJ (SJ^ t-*|6lK#»-r 2> ^ -f 

jwx*. 2 6 mM\zmm&m®2 1 t#0$nffijt 

7W-A1 6 &■?■©* A If >1 9#X75fl#A3 2©7J 

[0057] 2 nmmyu-Ai 2%mmz>%,<DY 

7i|fiJ*ATBb0> l»Eai#2 2K»»T6nfclft«2 8C 


-790- 
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[0 0 5 8] JECY*rt*A2 7©«ft«flDX5Xh* 

«J#7b-A 1 2 £@Ij£-&£&©7X-X;2jAE2 7 
(a) jWMtenTSD, J.^*Afcf>l BttiWa-f 
JW^2 5t:ftoT7I-Xj)iI2 7 (a) fcSSfrT 

[0 0 5 9] L-fc^dT^x7f>^-^3 2&|Hlfe 
bTY7i|p]#A2 7&@te-r5ii:(C < fc(p, ^©7X- 
X*AI2 7 (a) fc±t5T*Abf>l 5&±TilL, 
&87U-A1 2 SAttS WfcllliiL-, AW#fflill& 

[0 0 6 0] ££3 0lSY7jr6]#A2 7©X7Xh7j|Rj 

©-afcssbTjgjssn&s&Ba-cftt), a*b&^ 

2 7ffl@<Efflffl«*ll«*«Wlf**ffl"bffl-C»»). 3 1 
5. 

[0 0 6 1] tfe*¥7Jf^-r*t)^X7j(pl{C*^Tfefl 
fliT?**. 3 3 \$&ft7 b-A 1 6 SEHrfSfcOX* 
fl#AT!*»). SSIH*#2 2fclSlte»nfcttgg3 4iClHl 

* 3 2©{iiAtt(C)EEAStl&tf-^>2 9 tfl^UHHE 

[0 0 6 2] MKX7JI*I#A3 3©«ft»fc*lt*X7 50 
X h*fil©fi-fflKtt«»7U-A 1 6©#Atf y 1 9 t 

©XX-X#A®3 3 (a) «3nT*t), 1/3* 
AE>1 9B*Rn-Y;^X*2 6ttt-3T7X-^*A 

®3 3 (a) ta»r«*t«ijsssnTv>.5. 

[0 0 6 3] bfcA5t3TXx7H>^ ; E-^3 2&|HlS 
bTX7j|p]#A 3 3 SHIFTS C tt<fcD, ^©7X- 
XAAI33 (a) [Ci^T*Atf>l 9$±Tflb, 
«R7V-il 6*B**^fc|II»U AM*©»« 
^^©AW^m**¥7j(6]C->7hfS^t^T# 40 

So 

[0 0 6 4] ^fc3 5HX7J[fi]*A3 3©X9Xhffif) 
fc»»5nft£*ft-C, Y7J[fi]*Affl©S^a^b& 
i>7th-f^77^ffflt>*-l:ftoT. fflWftit 

gS:tfilt5^fflfc©T*5„ 
[0 0 6 5] Sfc03*^^e>)5^«fc5t. Y7j|b|*A 
2 7, X7jfS]3 2 *-!WJrfc*+i«Lftfc»» «J*7 
b-Al 2©±Tfj£fT?#A£>l 5*iffifif7U-A 
1 6©|5II!ittT^fc^*¥7j[t)©ll|))Sff5B||±}C^ 
<. bfc«»r>T«»7l/-Al 6SBttS+'C>tlBl«lb 50 


#H¥8- 1 3 0 6 6 9 

&£L #Kf7b-Al 2©*AtT>l 5t>±Tt^ll 
U CCSSTtt* 3 ! 1 , £jfcfr|6l©-tn*nS»ftbT 

Wrsi^a^AfflJSttfci^T^ftbfc. 
[0 0 6 6] *fc, B3SfflVsTWfW5XSII 
■TSAAfflJgttSaTCa^S. H3 (a) «X*|^|* 
A3 3©WB*HaHT*t), **SS«TrH7X-X*A 

h ©a»tt s a < -r s * n& p p s ® ji§ 

Tj«2ft&t>©£^TV>5fr\ j«|^&1§r&^£ffl 
ViTimftBitHilBWSft^bTttfflbTfeWffl^lS^. 

[0 0 6 7] Sfc03 (a) 0*fcX#|ft&A3 3Ktt 
Fx l~Fx4©4gpgffl*A7X-Xffi^^an. 
-€-©^*A7X-X©4epg©*AU7h CftAffiigS 

(044>Txl, Tx2, Tx3, Tx4) ] 
tt:±*Affi (Ha»fc*fiT5*A) felftfcU &7X 
-XS (Fxl, Fx 2, , Fx4) ffl&Mm- 

[0 0 6 8] £fc03 (b) liY7J|S]*A2 7©*Mft& 
StSTi&D. X*|^*A3 3tH*C7X-X*AH© 

[0 0 6 9] 03 (b) fcjRTiSte, *©*A»tttt 
XTJftftAchttS&D* Y*[R)*A3 3©*A7X-X 
ffitt7gpg©*AU7h «JAffiffi$ (l34tf>Tyl, 

Ty2, , Ty7) ) *>&&5*jh*Aif (PggW 

fc3Mfc-r**A) £#§fi£b. &7X-X® (Fyl, F 
y2, , Fyl 6) HWtrtttPJ-KaTrX5rVfc!> 

[0 0 7 0] B4ttOTft (SHBft»fffcr>^Tttaj!l5 
T5) ^©X7j|6)*A3 3R^Y7J(SJ*A2 7ffl#7I 
-Xffit#A@3£&gM;Xx7lf>^-*lgIiXx 
3'7*i©B*«Fr i 6©T!*S. 

[0 0 7 1] H4fcft^T. ««jttX75fS]77A3 3 (X 
ttY7Jl^*A2 7) ©7X-X®{4g» m^*-ft«7J 
A©I§efig£^-r ; fe©'r$.f3. *Affi*>6£T*l© 
AA7I-XI (X7j(6]*A3 3WY7j|S]*A2 7t 
t>*A7X-XSFx 1, Fyl) ©J+S&fifr e>H&# 
tHS?>#ffl©ft«e (*) T^bT*^ S(CT75t 
«, *0fflfcfflI#Sft7X-Xffl©**S<fclI£n!©;* 
T-7fcf>^-^KI!)XT-77£SSbTl'^. £&« 
fdttXTjr&I* A tf> 1 9 (SfcttY7J[S]*Afcf>l 5) 
**S»LTV»«*Mffl*A'J7h CfrAffiSS) Tfe 

[0 0 7 2] H4*5feA>5±5fc, X7jft#A3 3« 
8 0*#W*AU7h©-gPg (Txl-Tx2, T 

x2-Tx3, ) , Y^lRj*A2 7H2 0flE*f3[ 

*i*AU7hffl-a» (Tyl-Ty2, Ty2-Ty 

3 ■ • •) taoT*D, t©-a»«»ii*-f 6b© 
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0. 5H*fcffiSLTV>*. *&**»WCtt^5r^i; 
[0 0 7 3] *fc**H«"ettX*rtl*A3 3, Y*[fi) 

©KOtttfttffiatSBfcfcatf, x£istf;A3 3&#y 

^ft* A 2 7 ©5R*fcSlpA 3 4,31 

i©X^[R]*A3 3tY*|R]*A2 7©lt0# 

[0 0 7 4] *fc*»«n-^X7'f^-ia<E«Wi 
5 (01#H8) C-3ViT05*ffl^TSlMt5. 

[0 0 7 5] 05 (a) tt^n-r^^Jl/*-©® 
KlWII«*l^>^*©3t«*¥iil (0l*©L£ft) J; 
Dfifc"b©T, 4 lBPlii«n-^X7-fJ^-Tr±« 
©-■*»« D**tlfc»tt*LT*D. *©«D***h 
fc-BS4 1 (a) #±«Mn?*¥fc»L¥fr&tt«ffl 

Hl«t«L*|ftlJ:t)S.T13 5*©ttttiatjT^a (0 
5 (b) ) . 

[0 0 7 6] *fcMBWWln-^X7'fA'*-4 1© 

f) *»*#4 3KH*anT*D, 3?7foSi©#$i#|6l 
««»«©*Kd) ttHl+X*W«t0JlT#fc01lE 
(#¥) tC&oTV>5 (H5 (c) ) . 
[0 0 7 7] 4 4ttLPF*;^-Tt5ianI|)lfJU-^ 

x7>f;^-4ijw»**«5R:HSan, 

7S4 4artJ#jS3ft&t>©T, «rtaa6#4 3KHrtE^ 
[0 0 7 8] $&8WBLPF*;i^-4 4©*fl«i©- 

«fc»««ffl!iiie«4 73»«»*anTi»«. 

[0 0 7 9] 45 BfflEL P F *jW-©*H*fcRI* 
Stlfc*7$4 4 a tHeflS^fSH-^-^BftSt 
LT©XT^t°>^-^4 6©ttJ*W(CEA$tlT^ 
-5. bfc^TXT!yt!>? : e-^4 6©[HI^!CJ;I3L 
PF*;i/y-4 4*t0K3na. 4 8tttDWfrfe>tf- 
TmllBL P FUO^-4 4^H©^je«4 7**ffl-r-5 
EfcfciD, LPF*^-44©BBB«ttBe*ffl 
•T5fe©T&3„ 

[0 0 8 0] ±B*i«tttv»T, w««ln-y^7<;P 
*-#H5 (b) ©tt*TrB*¥*W*»»r«aD!»rtl 
jS»tt>aii{|«»ft©*!yh^y7HS«»«*»l|i|IB* 

nmnr$><o, as (b) ©&w»6Ei*fnaD (0 

fY^ft) K4 51SI1«kL&&* (05 (b) 
$MH«ft©#7 H*7HiftftW«*Jilfc#cb»#«a© 

[0081] nz^fiw-myTsmmmmft^T 

¥ff¥«3tf5X4S*3|ijfirl«!lRtfillt*l«SlCB»U Pi 


(8) #i¥8-l 3 0 6 6 9 

14 

*1*SLSfT5-»»fPSH6HSl 2ftfflViTRlH-r 
5. 

[0 0 8 2] H6tt¥ff¥*5tf7XB»*fc*SaX 
ft, X*|fl|*A3 3»WE-©»fffc«W*Y*|«||*A 

->^xA3>hn-;nii»C0Mfci:-3T*ff*n«. 

hhk*ht, 5 1 a 2 7 ©aas&M&tiiffl 

©&B»3 0 *tt(HtS^HS©ffl»Ift-t>U— ©H I 
GH/LOW£&ffltSflS'JX:r77\ 5 2BX7-7tf 
10 >^E-*3 2©S8I)Xx77\ 5 3(iffiifflifl« 

lhXx77\ 5 5ti7x7£>i^-*gg»XT-77\ 
5 6tt*flMrfe>tf- ®«SU^77\ 5 7«Xx7tf 
>^-^j?ltXx77T255= 
[0 0 8 3] S-f. «B#ftA;£tt6ifflWfl:-fe>-ih- 
)5*HIGH#LOW*»*WfflU LOW (UJStf fcir >•?}- 
-*«ilE36jB«3 0**fflUTlr»S«lB) ©«*&6X 
f7K>f i E-i'llXf7^5 6^0, HIGH 
(«J«ft-fe>tH-*»iWBSSB*3 OtttoULTWfcW* 
20 m ©««!*S7x7lf>^ ; E-^i!lXx775 2'\ 

[0 0 8 4] Xx7hf>^-^K»jXx775 2^ 

&*SnmMHat> (CW^fSl) ^HSU LOWKfto 

[0 0 8 5] 7.ry¥>tf ; Z-?%R&fWr®K) 
(CCW^lSj) MXf^yialSSt, ZldSKjSUft* 

t L-Ti/Xx An > h D-;HB|BC OM \zmWt2HZ>. 

Ifc. E©tt»J»S 1X^770 CWttrtNafiL&JJr 

[0 0 8 6] SU©«J8W&W*7T6fc, Xf7f>^ 
3 2 ©B»X7 L 77"*t*Afiffii©ffiH«»]Sn 
•5«K&D, Xx7b°>^-*ggi!jX^77gc£f|iffil 
f5*T*AU7h CfrAitS) &ffi.ttlSST#5o 
•tL-T*¥m ^fi7jlRj©igij£fTe>fcfe©#A3 
3, 2 7R^*At°>19, 1 5£-£l^i]^;:*4'l^g-r 
5;:(!:i^^^?#5. 

[0 0 8 7] ft RM^TfcftUT, Xf7f>^- 
40 3'©@C^|filSfflA**»6I 1 T«ftHHID*lflJ*CW, K 

tttH3D*flieccwtr6. 

[0 0 8 8] 5fcfcJt*n-;tX7-f;^-HHe»»«5 
©fflJWHftff ©7 h s 0 7 ictkTo 

[0 0 8 9] HHfcfcWT, 7 1 HSBBft-fe >••}— ©H 
I GH/L0W£fcfflT5WS'JX-r77\ 7 2BXT7 
tf>^-^HS)Xx77, 7 3Bffl«ft-t>U— fflfl 
»JXx77\ 7 4«Xx7tf>7"*-*#itXT-77\ 
7 5(iXx7fcf>^-3'ffif)XT-77. 7 6fittMM: 
■fe>U— ©M#JXx77\ 7 7BXT-7tf>^-^{? 
50 ±Xx77^C»S. 
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[0 0 9 0] X^f|Bl*A3 3K^Y*|6j*A2 7©SJMJ 
7J L S ifiH I GH^LOW^^JgiJL, LOW WMit 
&£Xx7tf>7^-^]!gI)Xx777 5^&rk HI 

gh mmit±>^-4 oa^b^a 7 ^taLx^* 

Htt» ©tfji&£Xx71f>^ ; E--:$'lBIjX:r777 
2-^S„ 

[0 0 9 1] Xx7tr>:7*-*SgIlX:r77'7 2'\& 
St, Xr^H>^-^4 6ttlOMfc-tr>-y-4 8^ 
LOWfca^*TCCW^|6]^[HlSb, LOWCftofc 

[0 0 9 2] )k\Z, TsJ-VMyy^-H \ 6£CW#Ir] 
^lX-r77[Eli|££-B\ ^mfSftmtbTvX-xA 
n>hn-;HiiiSC0M(c^$-&5 0 £©tt<Ifflli## 
Blidffln-^X7^;^-^0 5 (b) <DftnT$><0Q 

t-&s. 

[0 0 9 3] ^©Wfc^T-rst^ Xf^t'>f 
^E-*4 6 ©iKSl^X&a:>*MJn-AX7'f JU^— 

-9 4 e (o^^mum^-n^y h*ym& 

[0 0 9 4] H*T SL-^ffoTH^S^Oiit? 

^afflssn^ 08~@i o^ffl^riaBj-rs. 

[0 0 9 5] 3 Ri[R©Ijftf;iSi!i 

TS Y^fi* A 2 7 D-^-V- hT-fc V) , 

^OjHifcyXfA^ 7 hn-JHliSC0Mfc±"3Tff 

tons. 

[0 0 9 6] SfcH9»H*1"Sb«fT:3TH«S«D 
&tflS#£«bfct>fflT&l3. 0©£#fli! 1 ~ 1 6 <DM 

[0097] H8tinT. 8 i\mmm<DM&m 

8 3tiXT-7fcf7:7 ; E- ; $'B»Xx77\ 8 4BXt7 

iixt 1 ;^ 8 eaxxyt^i^e-^ikx^ 

7. 8 7«!&7Xt77T&S. 
[0 0 9 8] X»A3 3RTO|Sl*A2 7, ft* 
n-nx 7^ ;l^-E«8« 5 ©SJSHtoWKT U H# 
SO&fcoSHItt-Hj&rtaRansi, nJIrfHn-/'? 

*3ttS&@ (@5 (b) ©ttfti) STIeHEbfWb 
TS (ftJgOHl 1#B8) . 

[0 0 9 9] *fc, @8©H^®DjA*Xx778 2 tC 
itll;, *-fttii©ttllTJSlHOB*1lWI (09 4> 
©l#Jffi) OBI »3ji**Iff tons. ^tXx7tf>^ ; E 
-^^IlX7 : -77°8 3iC<J;DXx7t°>7* ; E-^5X 
?y7TB»b»«*mhTr£itoEFfcfc0. 5Bsrrn 
&JB2H (09*©2#ife) ©HfWlHRSSDatr. 


(9) #g§¥8 - 1 3 0 6 6 9 

iff 

[oioo] n«fcbT. immmi. smm-f^v 

T%3W (09^©3#ffi) R«»4ffi (@9*©4# 

[0 10 1] C©^nt*3^S**A©7X-XHtt, 
04Tl.St, XMM3 3ttFxl> Y#|fl]#Att 

Fyl, , Fy40tt»T»S. tfeto^X^fcr 

3 2 OHfifcJ: 0 X^fa* A 3 3 ^HIES 

10 A2 7©#A7X-XffiFy 1, , Fy4tj;^T 

*Atf>i 5*t*a*iRjKi4a!Kft:iM»an, ztitz*. 
oTii«©»Da*fiii*«4aiet:aEttsn5. 139-e 
mn«. i»«~4««ffl«oa*»fpfc:«3-rs. 

[0 10 2] SB*|Sl©H«»Dii*«t4|g«F7-rs 
fc, BtfXx 7 t^i^E-^ffllBfifcJ; 0 . BKfcjft?" 
#iCX^[6j*A3 3fflftA7X-X®ttFx l*5Fx 
2^, Y^|S]*A2 7©7X-Xffll±Fy 4^5>Fy 5 

©U7hJltLTTy2^SX^-h-rS^i:CJS:S. 
i0 [0 10 3] £ffl*¥#ftfcWWEif5;*4ftlMfr£ 

38fHl?©*j3Ei?tt¥fT¥«3tf7X4oeft*Jaii[*i«it 
#¥#fcfc^£cattL&'b©T?tt&<, 

5. *©At. ^a<tt>Y*^I*A2 7fflieSW&* 
A7X-XSfc«X2f|6]#A3 3 ©ftfi*l$©ttjEft(tt& 
RttS&KtfifeD. *¥*lRl4a»©H*1*6LK:»b 
0 3 fc«H»fc 7 R»©7X-XiBS#l,TVJS©-P* 
S. 

50 [0 1 04] T&to^X^|fil*A3 3^Fx l*>6Fx 
2^£lgM»»bT«*S7W-Al 6*J*¥#H»lfclll 
BrTSt, Uft7V-h\ 2©#Ah°71 5A»B«|±fc 
&V>fc©, *AK>15t«ftU ft»7U-A12*J 
S*#lfllK*ttl/Tl/*3. X£[pJ#A3 3©*A7X 
-XWFx lA^Fx 2'\t^fibfci:^, Y^Ir)* 
A2 7S|g»bTiE-©*Atf>l 5 t^g-TS*A7X 
- X ffi * F y 4 6 F y 5 ^ t Z * S © S3: £ © fi it 
#lSj0SEffiS*ijE-r5&»T»5. 
[0 10 5] H±©*jaElcttD, ¥fT¥&#5X4«S 

« saTJF^tC *¥*lS]^3K»©«fc» t b T 0 . 

5BS#ft£, H9+T7 5#»©ftjl©B«H|lf«*BH) 

[0 10 6] KTH#iCbT6#a!, 7#ifi, , t 

JB»»Da*effV». 1 6#jftST©H#'lf^*®D5A 

*. i QMMommmm&htmz. x^7H> 

^-^#lhXx778 4CftD#±b, M(CXx7tf 
>^t-^IKiflXT-778 5fcftt)aifflfiB (Fxl, 
Fyl) STMoT^jhb> TffTSJj7XWW3«) 
WHWfc^TKrrs. 
50 [0 1 0 7] ^ @2fc^SnT^S^tt. *Atf> 
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1 9**X^|r1*A3 3©*A7X-XfflFx3C #A 
\Z>\ 5^Y^IrJ*A2 7©*A7I-XIFyl HZ 
ftgLT£D, H4T?S-&tf, ##Affl|llfittB)i«2 0 
0 STXt^^-^ 3 2 5 5 6 Xt^TBC 

[0 1 0 8] H±l 6ffi©lMMlMB*lS>)iitr£, vx 
xAa>hn-;mg&C0Mtt, cti6©mWH«ft^ 

5. 

[0 10 9] ft, *St««TrttO. 5H*¥ffi<DH*-f 
[0 110] $fcX#fa#A3 3&tfY2fA#A2 7© 

»fflfttafii9:3£-rftafai#K:o. 2 5 a*. 0. im 

5. 

[0111] eg 1 0 m*£jm-c®#k* <x#a*a 

3 3, Y*A;&A2 7, nJ«lfiiJn-^X7'f;l/3'-lHlfe 

wi6) omtosrmitMJWBWixyyK^jf^-^ 

©lsI^*[BlS^-r0T. 010 (a) ttX*AO»|feer 
A. HI 0 (b) ttY*AO»ffm 010 (c) It 
nJflfllD-/1X7'f;^-©i!l^A*S-r i b©T* 

5. ft, nJMJ n - ax 7 -tt w >x*flj<fc D Mfc 

fc©TS5. 

[0 112] 01 lttHfltKOa^fflKHRt-Hi 

5©[lHteiifPS^-r7n-^-h-cffet), c©«»H: 
vXxAHX^D-jHsISSCOMlCi^Tfftin^o 
[0 113] iBlSiC^V^T, 1 0 HiX^-hXxy 
7, 10 2tt*HJt«R;*5 l V7\ 10 3 BW»«n— 
A X 7 -f Xt7 t° > j*E-* ©iKijXf-7 

7, 1 0 4«/-?;FE-FI!#;Xx77\ 1 0 5«nJ 

lHMa-A°x 7-f ;^-|g»)fflXT-7 H>^t-^oiB 
1)7x77', 1 0 6K^7Xx77T*So 

[o 1 1 4] -tir»L;&«fc. sumt-fsta^sns 
t Blfttt a - A x 7 -f -Biiffl x X 7 t? > 9 

4 6©HlfXx77°l 0 3!CJ;I3, Plftfln-/U7'f 

;^-«#7 h=*7flS**tf£ifcfcl-afl«^iiilE-r 

5o 

[0 115] Sfc2»t/-v;WE-H^SUfcir«ttt 
^iWn-AX7<;i^-lgl)fflXx7if>^-*4 

6©Hll7x77°l 0 5fc±0a»HItebT. *7h*7 

[0116] cn6©UiiffiiJn-AX7'f;i/^-ffl^D 

*Att. Bfli7EbT#fcX77F&)*A3 3Rt>'Y7JlRl*A2 

7 ©lifts ic £z>wm?6 l tmn^TMm*$i±t! 


#i¥8- 1 3 0 6 6 9 
AX 7^ LT©#7h:t7JiM^£&*3 

tftypsa-ua*, 7*-*x©miSSSfT3li}c-r 

[0 117] *fc*5fiWfflSB2*Jt«&Hl 2 6ffl^T 
RW-T5. HI 2ttW¥Sjtr5XB»«3ftl^>X«l 

3#A£0* 1 2 ±5K— SCLfcta©-?, * 

l**MTfffl^fc#^ft»fflbT*K:*A 1 2 1 ffl$f£ 
Srflftfffc'OViT©Riaftff5. 
[0 1 1 8] 01 2fciH»T, 1 2 ltt^A-rSDSSfB 

2\zmit>nm®i 2 2 fc@Kaftt:«^an 

T*5D. ^H«fctt=F7**J»*a*T«B84:UT©X 
x7tf>^-^ 1 2 4©m**fcEX*nftt!r:*> 

1 2 3 £K£L@IEeS#fTfott5«l::*JS3ttTV> 
5. 

[0 119] buIHTJAI 2 1C7I-XMI1 2 1 

(a) iz\tx^mwimmyu-Ai G\zm?n 

e-nfc* A h! > 1 9 R«Y*A«M»ffl©fia»7 U-A 1 

2 k» d ^ »t e n&* a k > i 5 a», *fti?nn -i* ;pa 

*2 5fttf2 6fcft'3TS»L.T*t), #A 12 1**11 
CT5t-t©B«HaKLT*At:>l 9SZ/*Atr> 

i5*sffiiisn, wf s HR*5X4*m^tej6fir*. 

WE*A1 2 1©*A7X-X®1 2 1 (a) ttMKfg 
l©*Jfi^fc*^SX^A*A3 3S.D:y^[r]*A2 7 
©&*A'J7M^lSL&*AU7h&#bT^5. 
[0 12 0] 01 3(C*A1 2 l©IUfefirSi:*A'J7 

[0 12 1] HfciftHT. **fi#Al 2 1©#A7X 

-xffiftB, »v»»*ntf*A©HWMIt*r , b©-r 

*D, *AI*51Til7X-Xffi (7X-XffiFm 
1) ©H-*ffi«*>6RRfHlID*A©fl*fl (SO T?a 

©«f*«WS[il*T?©X'fyK>^-*l 2 4©B»X 
x77"£*fcLT^5. 
[0 12 2] Sfc^lfitt*Afcf>l 9 (Sfc»7JAtf> 
15) ^3^LTV^SB©*AU7h (#A®i«5£) 

[0 12 3] H©#A1 2 1«2 OSmfidJ—D©^ 

-7 (FmltFm2, Fm3£Fm4, , Fm 

1 5 tFml 6) S*flSLT*0. II0&iOI/-7©^ 
n-t*n©7X-XS^X^AK*^-5*Atf>l 9£Y 

5 («*#-^©7x-xffi*»*Aif>i 9. \mm<D 
7x-xs*s*ah>i 5trsa-r§) . 

[0 12 4] Sfc^AU 7 F©-^Pg (Tml -Tm 
2, Tm2-Tm3, ) imm?*>L<D0. 5H 
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[0 12 5] Sfc*m{SjTBXT-7h°>^-^ 1 2 

4 © 1 Xf^^iWA 1 2 1 ©H^ft-rMftCffiS 

[0 12 6] ♦IMW^T^ fglgJSflMfC, 

*Atf>i 9t*AH>i 5 tommon-K^wm 
<mz*i* 1 2 1 \z®iEffi$.*miiZ>>mftm. 7®> 

®ffl#AU7h£ (Tml, Tm2, , Tm7) * 

WLT^5„ Elctt, HlTf Sbffl&©j£|SgM&#AU 
7 hfflft/J^fc*£ffiIE®Tffl«/hM;»i£-ifcS-ti: 
T. *A©MR£ffiJiift;£#3«)&£moTV^. 
[0127] ^^0, Tm4-Tm5, Tm5-Tm 
6, Tm6-Tm7fflffi^tl J ?n^b<. lEKHTm 
1-Tm2, Tm2-Tm3, Tm3 -Tm4©ji(C^ 

[0 12 8] ^LT01 3fc*^T. *A1 2 l©@g 
ftgOftTS, #A7X-XFml, Fm2^n-?tt 
AAf>19, 1 5IC^&LT^3. ;rffl<i:t¥fr¥« 
4 ©*¥#[6rt&t3f; X7j|S]©&g£ffi«rrs* 
Abf>l 9(i*AU7h*TTml (C&fiL, ¥fT¥« 

AH>1 5H*AU7hSTTm4!t'(4gbT^-5o 
[0 12 9] ^T#A 1 2 1 ©|Hl&#:g)&t2 Oft, 4 

OS, 6 OfttHlife-rSKOtlT, *Atf>19, 15 
(Fm3, Fm4) , (Fm5, Fm 

6) . (Fm7, Fm8) ^tWhtZ. 
[0 13 0] *LT¥ft¥-&Lti77>4<D&¥1Sfatfot> 

■^X*[6)©fi[g&$iffl-r-S*Atf>l 9 (i, Fm3, F 

m5, Fm7£raC*A'J7h*TmlODi«3«#-5, 

$-r*#At!>l 5«, Fm2, Fm4, Fm6tM 
lT*AU7FMTra3, Tm2, Tm 1 t^mz 

[0 13 1] f&to-&W¥*3ff7^4tt*¥*filfc:B 
SE^[fi](C4gPg(C^«ibT4[5I©lI#®l3 

[0132] AA121iJi803E, 10 0ft, 120 
ft, 1 4 OfttlElfi-rst, #Afcf>19, 15tt, -£ 
n-fn (Fm 9, FmlO), (Fmll, Fml 
2), (Fml3, Fml4) ^tim. 

[0 13 3] ^LTfff¥fi^7X4ffl«Wab 

%xjjfa<DVLwmmzi]&v>i9<DV[mi& *a 

'j7hTm2^t*ffiU Kft4I90H{UKt)&»«ff 

4fflSia*i«)fat>-6Y*i«ic!)fijift«fi-ra*Aii> 

15tt, FmlO, Fml2, Fml4, Fml6tt 
lU*A'j7bMTm2*f,Tni3, Tm4, Tm 

5 tmrnzmttz, -rtzttWr^mfiyzMzr 

m2©*$fM&1*1\ Sit^l^Jt 4BWK:iMkUT4B 
[0 13 4] £©&&> #At°>l 9©*A<J7h£#T 


#i¥8- 1 3 0 6 6 9 

20 

m 1 % Tm 2 ^t^ft LT^fT^&tf 57 4 *»X*S] 
t^ftLfcCtti^T. #Atf>l 5©{tgfc^&T 

5fc«e>, ^©^fi^iiiE-rsfc*, *ah>i 5©* a 

>J7h&«*Tm2*6Tm5S-pt, lgy7H/T 
[0 13 5] Hftt>N*K. 57 4^X77(6] 

[0 13 6] EUroflgftHDScfctT?, *A1 2 l*sm 

5frl8I]£nWT¥fctf57 4;^ftt5©T&3. S 
&**JS«S|tftt*A 1 2 1 ©757 S7j|RlK*Affi§W 

tt*3 
[0 137] 

%mn\z%.mz&mwLt. m&min&mmm 

5&»ffl*-©SBSi!!i:, ttEManftftttEffii 
»^St> ttEKMK&ftlftU ffiEft3&£&MEJI 

^-Tj-^SEgU 8II©/h3MfcSH*E:i)&*T?S5. 

W>Xa^yhS$&8io*Sft, ttifP*tt©lSi 
±, «*^«©B!B«tJ:*fi3X^«riii«i:a:a. 
[0 13 8] *&**©»*« 2 fcE«©«Mfc±n 
tf, ilE#A©3fc»ft^3tt*#Affi©IHfc*fc, S 
jSR^*¥»fW©5^©l3(E»tP*llliE-r**AHffl 

foizmz>mm^®m®it?z, fr-D^ommfcwt 

atUT©AA©S3g^gfi(Cig^T#, — *»Bfte«f 
EBS*«Cfc*tT#, **JHlfcE«©3&*S#-r 

-So 

[0 13 9] £fc#§i©lf*g!3, 4fcE«©5BWfcJ: 

flwa3taia¥S©»»ic«ksH*-f6bfc<fc*s 
H*fl:fc:jsi;fc*y h*7ffiSft*afswKKS-r«ii 

[0 14 0] **:*■©»*« 5 KE«©*MfcJ;n 

a. *A©*¥*fiiBiiiWtSia^B»»tsR-* 
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[oi4i] *m<Dmm6\zmm<D%mz&n& % 

[0 14 2] Sfc*^(C*WSg|^7 fcBfcfflBWfc 

*«36rrtRtf t-wuwuww * * as©^ 
*&m<Dmt&ttf-mLtzmmm^z\t\z£t), 

[0143] %it*®<D%#m8\zmm<D%w\z£n 

MMt- F*Ctt, #7h;t7E8$c£±tf. 

[0 14 4] W, ±jfi©3aMlTtt, vyx^-vvn 
fc*t»T, W>X»ia»^i©Mfc¥fr¥*;tf5X 

vita'cfc* rntcRg^ns *>©-?«&<, 50 

Ura©ffi¥&l»i] 

[01] *5BW©»«S«ffl«B«yn!y^HT*<5. 
[0 2] *38M©¥ff¥*^7^e»»©*WHT* 
5. 

[03] *Afflfl«*|«HT?*-&. 

[04] *A@^gt*AU7h©M#*^-r0Tfe 

So 

[05] K^u-n^iw-numfawmw? 40 

[06] *A©*I«lft7n-^-hT?ft5. 

[07] ^D-/1X7-f;V^-©a)«8^7n-5 1 ^- 

[08] HftKD&ftCflAlMt^n-g^-f.-e* 

[09] »**^±©iB«]at)&*ttii©*KH-c» 

5o 
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[010] M#©B»#rtiX5"J'i;>y i E-3'©ia 
teErl^It©HIRSw1-HT?*5. 
[011] 3C*n-/tX7'f^-©l3IE»ff7D-5 1 

[012] ¥fT¥&E»«©£2£jgffl©ftl8H-?$ 

[013] »2*lt«fc*»ja*A|5n6ti«i:*AU7 

[014] flaE«Tfffl¥ff s WS^7XB»S*©7'ny 
#0-e&3o 

[015] Wi¥«*7XK±*3eB-f 6b©«SHT? 

[016] aafc^fflHfcBjjKfflnflftjs-rHT?* 

[017] ^«T©¥fr¥*#5X©K»«*Kft3S 
f0Tfc5o 

[01 8] X^[fi]iK»iffl*A (Y^B»ffl*A) ©± 
g«S0T?fcS. 

1 i/>xs 

2 m*? 

3 wftwvj^zmm 

4 ¥CTS«7X 
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